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1 M E E T I N G 

2 (10:00 a.m.) 

3 DR. WEBBER:  Hello and welcome to the FDA's Center for Devices and Radiological 

4 Health's Public Meeting - Patient-Generated Health Data Throughout the Total Product Life 

Cycle of Medical Devices.  My name is Dr. Christina Webber.  I'm a regulatory science 

6 program manager on the Partnerships to Advance Innovation and Regulatory Science team 

7 at CDRH. On behalf of our planning committee, I would like to welcome you to this public 

8 meeting. 

9 During today's meeting you will hear from a variety of experts on patient-generated 

health data. This meeting is a direct result from recommendations from our 2018 Patient 

11 Engagement Advisory Committee, where the use of patient-generated health data in 

12 medical device post-market surveillance was discussed. 

13 We have also taken feedback from previous virtual public meetings and used it to 

14 improve the format of our meeting today. Specifically, we designed our panel sessions with 

introductory talks that offer a deeper dive into each session's topic before we jump into the 

16 panel discussions with our experts. 

17 Similar to our prior virtual public meetings, we anticipate and encourage everyone to 

18 be engaged and provide stimulating questions to our panelists through the question feature 

19 that I will explain in a moment. 

And now for some housekeeping items. Your webcast viewer should contain two 

21 smaller windows, one with the speaker view and the other with the presentation slides. 

22 You can enlarge one of these windows by clicking on it.  Slides used in today's meeting will 

23 be posted online on our meeting website approximately 1 month from today. 

24 Next, all attendees will be muted throughout the entire webcast. Additionally, the 

FDA Studio will be monitoring for any technical problems throughout the day and will work 
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1 to address those problems should they arise. 

2 And last, we encourage everyone to submit questions by clicking the thought bubble 

3 icon in the webcast viewer.  Our moderators will do their best to pose your questions to the 

4 panel. However, due to time constraints, some questions may not be answered during the 

session. 

6 Now for today's agenda. After our introduction, we will begin with a few 

7 presentations by CDRH staff on patient-generated health data. This will be followed by our 

8 data governance and management session. After a brief break, we will reconvene at 11:25 

9 a.m. Eastern Time with a discussion on patient-driven registries. At 12:40 p.m. Eastern 

Time, we'll take a 30-minute lunch break.  We'll start our afternoon with a session on 

11 integrating patient-generated health data throughout the healthcare ecosystem. At 2:25 

12 p.m. Eastern Time, we will pause for a quick 10-minute break before our last session on the 

13 art and science of building trust among stakeholders and bridges between data sources. 

14 Dr. Michelle Tarver, Deputy Director of CDRH's Office of Strategic Partnerships and 

Technology Innovation, will close out our exciting day with some remarks as we adjourn at 

16 4:00 p.m. Eastern Time. 

17 And now I'd like to welcome Dr. Jeff Shuren to give our introductory remarks. 

18 Dr. Shuren is the Director of the Center for Devices and Radiological Health. 

19 Dr. Shuren, I'll turn it over to you. 

DR. SHUREN:  Thank you, Christina.  Well, hello and thank you for joining today's 

21 public meeting. 

22 Patients are at the heart of what we do.  Essential to achieving our public health 

23 mission is to not only hear patients' perspectives, but also understand them and 

24 incorporate them in our regulatory activities.  Now, we've been on a journey with patients 

starting almost a decade ago with our 2012 Vision. It intentionally begins with the word 
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1 "patients" because patients are at the heart of what we do. Improving the health and the 

2 quality of life of patients are at the core of who we are. 

3 In 2013, we launched our Patient Preference Initiative to better understand and 

4 incorporate in our decision making the benefit and risk tradeoffs patients are willing to 

make for specific devices for specific health conditions. 

6 Our 2015 Strategic Priority on customer service led to our 2016 Strategic Priority 

7 partnering with patients, patients being our most important customer. It included a 

8 commitment that at least 90% of our employees would engage with patients by the end of 

9 2017, a goal we exceeded.  And it also included the establishment of a patient engagement 

program to advance the science of patient input, incorporate the voice of patients in the 

11 work we do and the decisions we make, and to give patients a seat at the table. And as part 

12 of this effort, we engaged through the Medical Device Innovation Consortium on a 

13 compendium of patient preference information methodologies that was issued in 2015.  We 

14 then issued final guidance on PPI studies in 2016 and draft guidance, which was updated 

guidance, on patient-reported outcomes in 2020, all leading to patients being members of 

16 study groups for many of our collaborative research projects. 

17 We established the patient Engagement Advisory Committee, or PEAC, and the 

18 Patient and Caregiver Connection, which includes 15 patient advocacy groups that provide 

19 FDA with timely insights into how patients live with different medical conditions and their 

interactions with medical devices.  Most recently, we have facilitated the creation of 

21 collaborative communities which give patients an equal seat at the table.  Now we are 

22 members of 11 such communities. 

23 All of these approaches can provide what we call patient-generated health data, 

24 health-related data that is created, recorded, or gathered by or from patients, whether it be 

actively provided or passively collected.  It includes biometric data, symptoms, and lifestyle 
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1 habits gathered from clinical studies, patient self-reports such as from patient records, 

2 registries, as well as data collected from wearable technologies. 

3 During the 2018 PEAC meeting, Advisory Committee members agreed that patient-

4 generated health data can play a significant role, particularly in the post-market space, and 

they expressed the importance of further exploration of methods and approaches that can 

6 be used to integrate PGHD across the total product life cycle along with data characteristics 

7 that will ensure it is valid, reliable, and representative of actual patients.  And they 

8 highlighted the potential value of leveraging patient-driven fact forums, like registries, to 

9 provide evidence of real-world medical device use. 

In fact, FDA has partnered with HHS's Office of the Assistant Secretary for Planning 

11 and Evaluation to further efforts to integrate registries to form strategically coordinated 

12 registry networks that could help collect relevant and interoperable real-world data, 

13 including PGHD. 

14 As discussed in the 2018 meeting, harnessing real-world data like patient-generated 

health data across the total product life cycle offers great potential to improve the quality, 

16 safety, and effectiveness of medical devices, which is why we are actively engaged in a test 

17 case for PGHD under the auspices of NEST, the National Evaluation System for health 

18 Technology. 

19 The PEAC also discussed how important it is to standardize how data is collected, 

used, and applied in various conditions where patient-generated health data can be 

21 impactful, ensure the language communicated to patients about how the data being 

22 collected will be used is clear and understandable, and ensure data this is collected is 

23 de-identified and of high integrity so that it's true patients, and to develop standards 

24 around the consent to data collection and ensure that patients understand how the data 

might be used, ensuring that patients have access to their data to use and to share, and to 
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1 build trust among patients, industry, vendors, and the government, as well as to consider 

2 socioeconomic disparities in access and use of certain patient-generated health data, like 

3 sensors and smartphones. And with advances in digital health, real-world data, including 

4 PGHD, is maturing and its potential applications across the healthcare ecosystem 

increasingly are being realized. 

6 Now, we have recognized that this rapid advancement, which led to our launching 

7 CDRH's Digital Health Center of Excellence in September 2020, to serve as a resource for all 

8 stakeholders. And of course, COVID has also advanced and impacted the use of patient-

9 generated health data, essentially to put that need on steroids, and the use of monitoring, 

telemedicine, and other technologies. And so PGHD represents a convergence of our 

11 Center efforts surrounding patient science and engagement, real-world data and real-world 

12 evidence, as well as digital health. 

13 Now, today we'll explore multiple aspects of PGHD, including data sources, quality, 

14 governance and management, as well as discuss the potential impact it can have 

throughout the entire healthcare system, because the future of high-quality, safe, and 

16 effective medical devices not only depends on innovative product designs but also on 

17 innovative clinical study tools and post-market surveillance methods that capture patient-

18 generated health data. 

19 So thank you for joining us, engaging with us today, for participating in this 

important dialogue, and for participating in our efforts to improve the health and the 

21 quality of life of patients.  So thank you.  And now I'll turn it back over to Christina. 

22 DR. WEBBER:  Thank you, Dr. Shuren. 

23 I would now like to jump into our first session, Patient-Generated Health Data 

24 Foundations and Opportunities.  In this session we have three speakers.  Our first speaker, 

Bakul Patel, is the Director of CDRH's Digital Health Center of Excellence. He will be 
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1 presenting on the role of digital health in patient-generated health data. 

2 Next, Dr. Daniel Caños, the Director of the Office of Clinical Evidence and Analysis in 

3 CDRH's Office of Product Evaluation and Quality, will be discussing real-world data and real-

4 world evidence. 

Our last speaker, Anne Hammer, a health scientist in CDRH's Digital Health Center of 

6 Excellence, will wrap up this session discussing the potential use of social media to 

7 understand patients' experiences with medical devices. 

8 Bakul, I'll turn it over to you now. 

9 MR. PATEL:  Thank you so much, Christina, and thank you for having me here today. 

I will share a couple of perspectives on digital health itself.  If you could launch our 

11 slides, that would be great.  What I'm going to share today is the role of digital health, as 

12 Jeff mentioned, is really enabling products to, sort of, become available to patients so we 

13 can understand, and patients can understand their interactions and involvement in health. 

14 With that, keeping that in mind, today I'm going to talk about sort of the landscape, 

I'm going to talk about where we see as these technologies and digital health, that it is 

16 really becoming part of our lives and shaping healthcare and towards the patients, and then 

17 how our efforts in the Digital Health Center of Excellence is supporting some of that, and 

18 I'm going to leave you with a couple thoughts on how we can move this field forward, how 

19 can we learn more insights. 

With that in mind, let me start off with this, on the next slide, which talks about --

21 one more slide, please -- which talks about how digital health is really a convergence 

22 between connectivity, data, computing power for healthcare, and it's really moving care to 

23 the patients.  When the care moves to the patient, we are bound to, sort of, see better 

24 insights, which leads to the second point about understanding patients in the place where 

they are. And then ultimately, we hope that these technologies and this convergence that's 
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1 happening in front of us is going to help us understand the therapies and diagnostics so that 

2 we can tailor them earlier in the disease progression or even for potentially even lifestyle 

3 measures. 

4 On the next slide, here is our goal. We want to, sort of, work towards a framework 

that will provide confidence in enhancing patients' access to high-quality digital health 

6 products, which is really what Jeff talked about. But at the same time, we want to make 

7 sure that these technologies are evidence based, reasonable, and has reasonable assurance 

8 of safety and effectiveness.  We understand these technologies can even iterate and grow 

9 faster, but while we are making sure that the approaches that we take in the tailored 

framework is least burdensome. 

11 On the next slide I'll give you a preview of the types of products, when I'm talking 

12 about regulatory framework-applicable, are things that are medical devices, things that are 

13 used in the medical device, that are used to develop and manufacture a medical product, 

14 and there may be things that we are starting. So, Jeff mentioned about the study and the 

clinical trials part can accelerate some of those things to get better insights in trials using 

16 digital health technology. And last, but not least, is the area that's emerging is what we 

17 term as digital therapeutics and digital diagnostics. These are really helping people making 

18 those nudges, making those evidence-based interventions that will help people towards 

19 bettering their health. 

Now, let's just take a look at some examples.  We've seen already some of these 

21 technologies happen, as using screen interactions, using messaging, using coaching in a 

22 virtual way. And then you see other sensors that are being implanted in your knee 

23 implants, in your arrhythmia monitors, in combination with the drugs, and to improve 

24 adherence. And then you have on the other spectrum the products that are really 

monitoring your physical activity. And I think all this information, when you bring it 
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1 together with the power of software, can actually help you move forward in the space. 

2 On the next slide -- sorry, I'm one slide ahead.  On the following slide -- one slide 

3 more, please -- you can see this picture, what I was talking about. It's really about digital 

4 health technologies being part of the patient's lifestyle.  As we start looking at technologies 

going to be part of the patient's lifestyle, it will allow us -- and PGHD, which is the data 

6 that's going to be generated by these technologies -- will allow us to understand patient 

7 behavior in their environment. 

8 You can see from this depiction we have technology that's surrounding us as part of 

9 our lifestyle already. I think the concept here that most of us are, sort of, engaging in, is to 

figure out how do we take advantage of that to inform the regulatory decisions we are 

11 making, like using real-world evidence, and are prospectively understanding how these 

12 technologies can inform clinical trials and clinical studies in other medical products that are 

13 being used. 

14 On the next slide you'll see this is not a done deal, we have questions and we have --

and the community has questions. On the one hand, we can see that these tools can 

16 provide valuable information to patients. We also can see the shift towards health literacy, 

17 we can see the shift towards better informed patients.  On the other side, you see the 

18 evidence that's necessary, we need to get better at, sort of, understanding what that 

19 evidence looks like, in what shapes and sizes this evidence can come, and then what 

standards we should start using to allow for that evidence to be recognized by all, including 

21 regulators and patients and providers. 

22 On the next slide you can see how we are -- we launched the Center of Excellence 

23 last year in September with our goal to empower all stakeholders, patients, providers, 

24 regulators, and industry who are making these technologies available, to advance 

healthcare by fostering responsible and high-quality digital health innovation.  With the 
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1 Digital Health Center of Excellence, we are poised to do these three things: connect and 

2 build partnerships, share our knowledge -- collective knowledge -- with each other, and 

3 then innovate on regulatory approaches to those principles I mentioned earlier. 

4 On the next slide, as you look at where does PGHD and digital health solutions take 

part in the Center of Excellence? I'll tell you in one word, PGHD is part of the DHCoE's focus 

6 areas. On the slide you can see how different focus areas are basically addressing the same 

7 concept of understanding where patients are. We talk about interoperability, we talk about 

8 cybersecurity, we talk about advancing real-world evidence and advancing clinical studies 

9 with virtual reality and other technologies that we have present. 

On the next slide we can see over the last few years, we are seeing a lot of products 

11 being authorized by FDA. Some of them include therapeutic apps such as for substance 

12 abuse disorder, for ADHD, a game-based therapy. As of September of 2020, we have five 

13 major wearable manufacturers are now engaged in providing people and patients with their 

14 insights into their heart conditions or heart health.  And with that in mind, the power of 

digital health technologies is really, sort of, taking care to the next level and getting access 

16 to those people that normally would not have been available in a clinical setting or a clinic 

17 setting. 

18 On the next slide, let's talk about real-world evidence.  We feel that as the shift 

19 happens towards patient-generated real-world evidence, we need to keep in mind 

understanding patients' lifestyles and behavior will come in different forms and we need to 

21 do a good job of translating that information into evidence, how can we fill gaps in the 

22 clinical trial data, how can we leverage better safety and clinical benefit signals, and 

23 ultimately use that information to enable intervention and lead to improved outcomes. 

24 I will end with this last slide looking into the future.  We would like, as a Center of 

Excellence, to gain understanding of and the nature of various types of patient-generated 
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1 health data that exists out there or have some opportunities out there.  How do we, sort of, 

2 assess the context of use for these different data types, and then explore not just 

3 acceleration, but also understanding the barriers of acceptance of such evidence that we 

4 can use not only in the clinical -- not only in the regulatory processes, but also in the use 

processes, in the deployment processes of these technologies, so we can truly hit some of 

6 the mission and some of the potential that these technologies have to offer. 

7 With that, I'm going to end my talk with passing it on to Dr. Daniel Caños to talk 

8 more about the real-world evidence part of this effort.  Thank you. 

9 DR. CAÑOS: Great, thank you for very much. I'd like to cover opportunities for using 

real-world evidence to support regulatory decision making, and so taking a bit of a step 

11 back and looking at the totality of evidence. Next slide. 

12 There really is so much available data that we can leverage for that evidence from 

13 clinical experience.  These real-world data sources can include diagnostic lab and imaging 

14 data, data from device and patient registries, device-generated data, patient-generated 

health data, medical records and medical billing claims data, to just name a few. Next slide, 

16 please. 

17 The need for flexibility goes into our regulations and describing what we may 

18 consider as valid scientific evidence demonstrates reasonable assurance of safety and 

19 effectiveness for marketing. Our regulations consider many different types of studies and 

data as supportive. And so we have this well situated for some time to accept the real-

21 world evidence for many years.  Next slide, please. 

22 In 2017, CDRH issued a guidance on use of real-world evidence to support regulatory 

23 decision making for medical devices. In that, we define real-world data as data relating to 

24 patient health status and/or the delivery of healthcare routinely collected from a variety of 

sources.  Some of those sources I showed on that first slide.  And then real-world evidence, 
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1 the clinical evidence regarding the usage and potential benefits or risks of medical products 

2 derived from the analysis of real-world data. Under the right conditions, data derived from 

3 real-world sources can be used to support regulatory decisions and real-world data, or RWD 

4 and associated RWE, may constitute valid scientific evidence depending upon the 

characteristics of that data. Next slide, please. 

6 Also within that guidance document, we highlight some pillars of relevance and 

7 reliability. With respect to relevance, it's important to have evidence from clinical 

8 experience in sufficient detail to capture the device use, the exposures, and outcomes of 

9 interest in the appropriate population; that is, the data applies to the discussion at hand. 

And when even considering outcomes of interest, it's also important to consider "What is 

11 the patient value, what are the outcomes of interest for the end users?" Those data 

12 elements could be available for analysis that can be used to address specific questions. 

13 When valid and appropriate analytic methods are applied. Next slide, please. 

14 On reliability, we think about data accrual.  How are the data collected?  What's the 

operational manual, the data elements, definitions? How is the information aggregated 

16 from all of these different sources? And also, data assurance, quality control.  What are the 

17 standards to ensure data analyses are reliable and trustworthy?  Next slide, please. 

18 And so, we've been engaged in real-world evidence for some time.  Through MDUFA 

19 IV and the FDA Reauthorization Act, CDRH is committed to the utilization of real-world 

evidence and developing the ecosystem for leveraging evidence from clinical experience. 

21 Fulfilling some of that, we established the National Evaluation System for health Technology 

22 in 2017 and also highlighted it within the Strategic Priorities when developing that system. 

23 Also as mentioned, the guidance that we issued to clarify how real-world evidence may be 

24 used to support regulatory decision making.  And also, just this year, we published some 

examples of real-world evidence used for regulatory decision making.  Next slide, please. 
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1 So those examples published on March 16th are a report of 90 publicly available 

2 examples of different types of regulatory submissions supported by real-world evidence. 

3 And these are just a select subset from all the real-world evidence submissions between 

4 fiscal years 2012 through 2020, sorry, FY 2019, upon which CDRH relied on RWE to advance 

this mission, including a variety of sources and submission types: 510(k)s, de Novos, PMAs, 

6 HDEs; data sources from registries, medical records, claims, device-generated data, and 

7 patient-generated health data; and all kinds of purposes-- new authorization, indication 

8 expansions, postmarket studies; really demonstrating the diversity in the use of real-world 

9 evidence. 

RWE could serve as a primary source of clinical evidence in submissions for new 

11 devices and expand indications.  Prospective randomized trials were nested within real-

12 world data sources; also, utilization of control arms and objective performance goals. 

13 Registry infrastructure is also used to address important premarket and post-market 

14 questions.  Next slide, please. 

These examples come from the full team of clinical and device areas throughout all 

16 of the seven Offices of Health Technology within the Center. There are three examples of 

17 digital health devices demonstrating validation of software as a medical device using real-

18 world data, two examples using patient-generated data, nine examples using device-

19 generated data, four leveraging real-world data to extract radiographic imaging to address 

endpoints. These examples represent only, again, a subset of the regulatory submissions 

21 that we utilized real-world evidence, and we'll be building on these learnings from this 

22 effort and others and will continue to evaluate how RWD and RWE can be used to inform 

23 regulatory decision making.  Next slide, please. 

24 As I mentioned, FDA has worked to advance the development of the National 

Evaluation System for health Technology, or NEST, by establishing a coordinating center, 
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1 NESTcc. In 2016, FDA awarded a grant for the NEST coordinating center to the Medical 

2 Device Innovation Consortium, which is a 501(c)(3) public-private partnership, with the 

3 objective of advancing approaches that promote patient access to innovative medical 

4 technologies. NESTcc's mission is to catalyze the timely, reliable, cost-effective 

development of RWE with the medical device ecosystem. And since 2016, the research 

6 effort has grown to include 16 institutions over -- and covering over 157 million lives. 

7 And NEST just launched version 1.0 of that system in June of last year, meaning that 

8 the system is open for business for all ecosystem stakeholders to catalyze real-world 

9 evidence research, funded by external clients, moving NEST towards that self-sustainability. 

And FDA will be seeking new regulatory submissions leveraging evidence from clinical 

11 experience from NEST. 

12 Before the launch of version 1.0, FDA worked with NEST on pilot programs and test 

13 cases in 2018, assessing the infrastructure and determining the usability of the RWE.  FDA 

14 has worked with NEST to establish those 21 test cases that reflect the diverse medical 

device ecosystem.  Next slide, please. 

16 And those initial test cases were exploring network collaborators, those 16 network 

17 collaborators' ability to capture the data needed to support a range of studies and analyses 

18 across the medical device total product life cycle.  And FDA has been working with those 

19 test case principal investigators to provide feedback on applicability to those cases for 

regulatory decision making, maximizing the impact and the relevance for the regulatory 

21 decision making. And again, lessons learned from those test cases are informing the NEST 

22 future state and that version 1.0 so that the test cases will feed into future FDA regulatory 

23 policy and practice.  Next slide, please. 

24 So, I want to highlight four of those 21 test cases.  These had a specific focus on 

study development and testing capabilities to collect and analyze patient-generated health 
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1 data, including patient-reported data such as response to the questionnaires, symptoms, 

2 behavior tracking, validated patient-reported outcomes, sensor data measuring a person's 

3 daily activity, mental states, physiological status from wearables and remote sensors, and 

4 some of the patient preference information reporting, and also patient evaluations of 

benefit-risk. 

6 It’s envisioned that these test cases will contribute to the providing of a more 

7 comprehensive understanding of health outcomes that matter to patients whose conditions 

8 are managed or treated with medical devices and technologies, and provide insights on how 

9 these studies can inform regulatory decision making moving forward.  Next slide, please. 

So, in summary, FDA has been successfully leveraging real-world evidence, including 

11 patient-generated health data, for regulatory decision making as highlighted in those 90 

12 examples. 

13 The NEST test cases are providing an understanding of health outcomes that matter 

14 to patients whose conditions are managed or treated with medical devices and providing 

those crucial insights in developing a system. 

16 FDA is actively engaged with all stakeholders and working with the NEST community 

17 to further integrate PGHD into RWE generation moving forward. 

18 Thank you.  And now I’ll turn it over to Anne Hammer, who's going to be covering 

19 social media. 

MS. HAMMER: Good morning, everyone, and thank you for being with us here 

21 today. Before we move on to our invited speakers, I will be discussing social media data, 

22 how it differs from traditional health data, and the benefits and challenges of its use for 

23 regulatory decision making. 

24 So, research shows that more and more Americans are adopting and making use of 

social media.  On the left here you can see that in 2005, just 5% of us accessed one platform 
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1 and today, in 2021, that figure has reached over 70%.  The graph on the right shows that 

2 younger age groups tend to be more active, about 70% of those under age 64 use at least 

3 one site while those over 64 are less represented, but that figure is growing quickly. 

4 So as stated on the last slide, the definition of social media is broad.  Each of these 

sites, for example, varies in purpose and scope but we can see evidence of large-scale social 

6 media use, which gives rise to massive amounts of data. 

7 And, in addition to mainstream sites like these, we also have patient engagement 

8 platforms such as PatientsLikeMe and Inspire.  Inspire, for example, recently reported over 

9 two million members who have contributed over eight million posts. This enormous 

amount of patient communication is useful real-world data which has potential to be 

11 transformed into real-world evidence. 

12 On what we consider mainstream platforms, 30% of adults are likely to share 

13 information about their health with other patients.  So, what are they sharing? They tend 

14 to share health symptoms and behavior, reviews of devices and medications. So, if 

validated, all of this information could be useful for monitoring post-market safety and 

16 adverse events and for making regulatory decisions. 

17 So, there are a number of benefits to social media data.  The time frame providing 

18 an analysis is much shorter than for traditional studies, burden for patients is low, and it 

19 also may be used to identify adverse events which aren't often reported or are often 

reported elsewhere. 

21 The largest difference between social media and traditional health data is that social 

22 media sites are not designed for collection of information, so that data is not of the same 

23 type and format that's found in other established healthcare data sources; for example, 

24 clinical trials or electronic health records or even other types of PGHD like wearables or 

patient-reported outcomes, PROs. It's largely unstructured, which brings a number of 
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1 challenges for us. 

2 So, while social media listening has a lot of benefits for us, there are also quite a 

3 number of considerations to keep in mind as we think about how it can be used for our 

4 purposes. So the list that follows isn't exhaustive and not all of these exist in every 

circumstance, but when considering using this data for decision making, they're important 

6 to keep in mind.  One of these is standardization of data elements.  So not only is social 

7 media data unstructured, but patient terminology can vary based on a number of factors. 

8 One is socioeconomic status, culture, ethnicity or race, geography, or even a type of 

9 medical condition that patients are reporting. 

Another condition is whether we can generalize the data to the public or most 

11 importantly, our population of interest. Barriers to platform participation can limit our 

12 inferences. Those barriers can be, again, socioeconomic factors; for example, cost of 

13 devices, Internet availability, and trust issues. Privacy concerns, also.  

14 Tracking uniqueness of users is also an issue, so at times weighting to certain 

sentiment may also be applied disproportionately based on multiple factors. And finally, 

16 data integrity and verifiability is another consideration.  Not all data uploaded to social 

17 media sites might be authentic. 

18 So when studying the patient experience, and I think Daniel hit on this earlier, but 

19 it's important to obtain patient experience data that are not only relevant but are objective 

and accurate; most importantly, representative of your target population. 

21 So social media data is a type of PGHD that fits the definition of real-world data, it's 

22 patient health status collected from one of the variety of sources. But in light of the 

23 challenges we see, especially with respect to its generalizability, it's not quite ready to be 

24 considered real-world evidence. We have a little more work to do in this area. 

There are a number of avenues to explore with respect to social media data and how 
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1 we can leverage it to assure medical device safety and effectiveness in the future.  For 

2 example, under which conditions and device areas it's most fit-for-purpose and how it 

3 might integrate with other data sources is key.  And with continued development of 

4 sophisticated analytical capabilities, we should be better able to analyze and apply this data 

to our medical decision making in the future. 

6 So in summary, social media data has a lot of promise and it can provide valuable 

7 insights into big-picture themes. It can give us some insights into the performance and 

8 patient satisfaction of medical products and devices. But while FDA does consider 

9 qualitative data in our decision making, social media data doesn't quite yet rise to the level 

of evidence required to evaluate safety and effectiveness. We still have some research to 

11 do here. So for that reason, our discussion today will center around other types of PGHD 

12 and their potential impact across the healthcare ecosystem. 

13 So we thank you for joining us today, and we hope you enjoy the workshop. 

14 DR. WEBBER: Thank you so much, Anne.  And also thank you to Bakul and Daniel, as 

well. That was a really great introductory session. For this session, we won't have any 

16 audience questions answered. However, in all subsequent sessions, we will be taking 

17 questions and conveying those to our moderators, so feel free to add those to the thought 

18 bubble icon as they come in and we will convey those to our moderators. 

19 With that, I'm going to pass it back over to Daniel. He will be our moderator for 

Session 2. And so with that, Daniel. 

21 DR. CAÑOS:  Great, thank you very much. I'm very excited about this Session 2 on 

22 data governance and management.  Fantastic experts in the field.  We'll be kicking off with 

23 two speakers followed by a panel. 

24 Dr. Christina Mack is the Vice President of Epidemiology and Clinical Evidence at 

IQVIA, where she receives development of large evidence platforms and novel studies that 
Free State Reporting, Inc. 

1378 Cape Saint Claire Road 
Annapolis, MD 21409 

(410) 974-0947 

















 
 

 
  

  
 

 
    

      

         

      

        

       

     

       

    

     

      

      

        

       

  

     

       

   

    

   

      

     

    

       

       

5

10

15

20

25

33 

1 based on principles now embraced in the airline industry. I will touch on work of 

2 professional societies and registries in the registry space, and then call for the ubiquitous 

3 use of the FDA unique device identifier, or UDI. A glimpse of the desired state and more 

4 importantly, what it will take to get there will conclude my presentation.  Next slide. 

In 1996, before the safety reboot of the U.S. airline industry began, U.S. carriers had 

6 a fatal accident rate of roughly one crash per every two million departures.  That year 

7 alone, more than 350 people died in domestic airline accidents.  Now let's fast forward to 

8 2021.  Not to minimize the international airplane crashes, but the United States fatality rate 

9 has been driven down to one for every 120 million departures. 

I would like to point out the three elements of the airline effort that have been 

11 remarkable parallels, that have remarkable parallels with today's discussion. First, this was 

12 a data-driven safety agenda.  Second, that sharing of information among all stakeholders 

13 has proven to be absolutely critical to accomplishing the safety agenda. And third, while 

14 seemingly simple, accomplishing these performance goals has proven "wickedly difficult." 

Next slide. 

16 Clinical registries of both devices and diseases have proven to be the single most 

17 effective tool for improving care quality, systems performance, and patient outcomes. 

18 They've also effectively contributed to the generation of new evidence and knowledge and 

19 have created a continuous cycle of device quality improvement, all arguably highly 

meaningful in terms of care delivery and patient outcomes.  Key to registries is the presence 

21 of high-quality, well-defined, tightly controlled, what I call good data as a basic 

22 requirement.  You have to start with good data in order to derive the analytics, then, that 

23 result in this continuous cycle of improvement. Next slide. 

24 But good data doesn't just appear magically.  The U.S. spends over $18 billion a year 

capturing, submitting, and analyzing healthcare data for quality purposes.  How do 
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1 registries solve the data capture problem?  They control two critical aspects outlined in the 

2 orange ovals.  First, the lexicon representing the concepts that need to be analyzed, things 

3 like cardiovascular risk factors, the size of the stent that was placed, or complications 

4 following a procedure. And second, the information technologies used to validate, submit, 

aggregate, and to analyze that data.  Next slide. 

6 The need for evidence continues to grow. Leveraging the work of professional 

7 society registries, the FDA launched the Medical Device Epidemiology Network, or 

8 MDEpiNet, that has already been mentioned, in 2010 as a public-private partnership to 

9 accelerate the capture of real-world data and the generation of real-world evidence.  A key 

component is leveraging the existing registries, registries that are already capturing good 

11 data to contribute the infrastructure and data across multiple different domains termed the 

12 Coordinated Registry Networks, as listed on this slide. Next slide. 

13 Key to understanding the success of MDEpiNet is the basic recipe shown on this 

14 slide. From a data perspective, the relevant aspects of that registry are first, quality by 

design to assure high-quality, good data from the outset. Second, the extension and further 

16 development as needed to achieve the consistent fidelity of the core concepts represented 

17 as data.  A bit of gibberish there, but the concept is you have to understand the information 

18 you're trying to capture and then capture that piece of information as data for it then to be 

19 used. And then third, data use principles that assure the privacy and security of the source 

data and any derivative analytics from that data. Next slide. 

21 A related topic for the concept of good data is the UDI. This is another concept that 

22 is wickedly simple to understand. Think about the barcodes you scan at the grocery store 

23 during checkout. But despite the fact that the UDI regulation has been in place since 2013, 

24 healthcare is just now starting to implement UDI in a way that aligns the clinical, 

operational, and patient interests. While many of the operational aspects benefit 
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1 healthcare systems primarily, I would be remiss if I did not point out that the patient 

2 enablement was a key rationale of the UDI regulations of 2013. Next slide. 

3 So where are we today, especially, if you will, from an informatics perspective?  

4 Some of the key issues regarding interoperability and interoperability of good data are that, 

first, the UDI, as I just mentioned, is not being used ubiquitously in healthcare and if 

6 healthcare isn't using it, patients won't have the benefit of it. Patients won't even have 

7 access to it. 

8 Next, healthcare is delivered in local dialects and documented using verbose 

9 language.  Yes, language is a very powerful element. But rather than the structured 

framework that the airline industry is using for capturing information, healthcare typically 

11 documents using text, using verbose language. 

12 And finally, breaking old habits has simply proven very difficult. The current 

13 approach to capturing and submitting data to registries, while it is very expensive -- again, 

14 $18 billion-plus in the United States per year -- it actually works.  What we collectively term 

as swivel chair interoperability is effective in evaluating and interpreting electronic health 

16 records and then submitting that data, turning that data around in an analytic purpose, 

17 from an analytic purpose, and improving healthcare processes and patient outcomes. So 

18 why change it?  Next slide. 

19 I'd like to challenge that and say we do need to change it. How do we go from the 

current state of inefficiency, this Tower of Babel approach, to a future state of liquid, 

21 flowing, good data that benefits all stakeholders while assuring the privacy of the individual 

22 patient? By the way, patient-reported data, patient-generated health data, the topic for 

23 today's meeting, is also a key component of that move. I do believe that the MDEpiNet 

24 Coordinated Registry Network formula is the key.  The first point is that it really takes the 

involvement of all stakeholders to create success, those stakeholders being listed here; for 
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1 example, registry owners, clinicians, the informatics community, industrial or process 

2 engineers, health information technology vendors, and the delivery of healthcare itself, 

3 which includes not just the systems and clinicians, but obviously the patients as potential 

4 beneficiaries.  Next slide. 

So from a governance standpoint, from a data governance perspective, I'm going to 

6 finish where I started, and that is to keep in mind the ultimate destination.  Just like the 

7 airline industry, the need is to create a torrent of good data focusing on the opportunities 

8 to improve the health and lives of you, of patients.  That framework for agency must be 

9 shared by all stakeholders, including a need to be proactive rather than reactive. For this 

framework to be built upon trust, this framework should reflect the perspectives of all 

11 groups and that all groups have to be actively engaged and contribute to the success of a 

12 new environment where real-world data is leveraged into real-world actionable evidence 

13 that results in better patient outcomes, lower costs, and improved efficiency and 

14 effectiveness. 

Thank you for the opportunity for me to contribute to the meeting, and I'll turn it 

16 back over to Daniel. 

17 DR. CAÑOS: Great.  Thank you very much, Dr. Tcheng.  Fantastic presentation. 

18 I'd like to now welcome the rest of the panel.  Dr. Janey Hsiao, who is the Health 

19 Scientist Administrator at the Division of Digital Healthcare Research within the Center of 

Evidence and Practice Improvement at AHRQ.  She leads several initiatives on patient-

21 reported outcomes, including grant funding opportunities and cross-agency projects.  She 

22 leads the patient-generated health data project that will produce an environmental scan 

23 and practical guideline guides on PGHD integration into ambulatory care settings. 

24 Also Dr. Mary Beth Ritchey, who is the Principal and the Owner of Med Tech Epi, in 

which she consults on study design and practical applications of methodologies for real-
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1 world evidence generation. Additionally, Dr. Ritchey is an associate research professor in 

2 the Center for Pharmacoepidemiology and Treatment Sciences at Rutgers University. 

3 Also, I'd like to welcome Ms. Sandy Siami, who is the Senior Vice President of the 

4 National Evaluation System for health Technology coordinated center, or NESTcc.  Ms. Siami 

guides the strategy and operations of NESTcc programs to advance goals of stakeholders 

6 including patients, providers, payors, and a few regulators and others. 

7 And finally, our Office of Clinical Evidence Analysis's very own, Dr. Danica Marinac-

8 Dabic. She is the Associate Director of the Office of Clinical Evidence Analysis and in this 

9 capacity, she leads the FDA/CDRH efforts to establish strategically Coordinated Registry 

Networks in 12 different clinical areas and namely, a big work portion of this is the Medical 

11 Device Epidemiology Network to which Dr. Jimmy Tcheng was referring earlier. 

12 So I want to just take this opportunity to remind the audience that the slides and 

13 recording of the meeting and transcripts will be posted on our meeting website after this 

14 meeting. 

So I'd like to start off with just kind of building off of -- Dr. Mack, you had -- of what 

16 you were putting forth, on data quality and data quality especially with respect to PGHD 

17 and I think you had a fantastic slide that was kind of building on that evidence. So as we 

18 talk about data quality and think about that and thinking about it, who should be involved 

19 in defining that consensus? 

DR. MACK:  Sure. So in terms of who should be involved in defining the consensus of 

21 how the data is collected and --

22 DR. CAÑOS: Absolutely. Yeah, yeah. And then also, you know, even considerations 

23 to interoperability and how we can best aggregate that information.  So quality, consistency 

24 of nomenclature, that interoperability standard, the definitions of those outcomes, and the 

way that the data can be all aggregated in the future and really leveraged for real-world 
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1 evidence. 

2 DR. MACK:  Absolutely. And it's a great question because, as I think, we probably tell 

3 our kids you get what you get and you don't fuss about it, and that is only true at the end of 

4 your study when it's over and you have your data.  But if you think about this at the 

beginning of your study, you have a better chance of survival at the end. 

6 And so I like to think about what's the landing place, let's start with the research 

7 question and the person that you're going to be asking to make the decision, because when 

8 we think through those things, a lot of the time what we are thinking about is what's the 

9 manner that we'll be collecting the data, how often are we going to be curating it and how, 

and key to this-- what we might be linking it to.  And when we think about what we might 

11 be linking it to, that's when we can think of interoperability, not as a big word that we need 

12 to solve for, but as a detailed line item piece that we're going to collect patient-reported 

13 medication. Well, we need to merge that with the linked dataset that's going to have 

14 medications reported through claims data. So how do you pool those two things together 

in a way that's valid, that's legitimate and also that takes it -- you know, you could do it for 

16 a multi-thousand group of patients, we're not doing this manually. 

17 So I think that as we think through the data elements and the way that patients are 

18 talking to us and the way that we're collecting data throughout the study, we need to think 

19 about where we're going to land them and what is the quality standard that we will be 

applying it against, so that we can make sure that we have that set up, up front. 

21 And then I think we need to evolve that so that we ensure that we are able to -- you 

22 know, if it's not looking good, if the quality is not high, if we have a lot of text fields and we 

23 have a lot of flags, then we need to be able to evolve it and strengthen it so that that is only 

24 the first part of our study and not the whole study. 

DR. CAÑOS:  Fantastic, thank you very much.  And I just wanted to open it up to the 
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1 other panelists, if there's anything else that they'd like to add on that question. 

2 DR. TCHENG:  Daniel, if I might. I do agree with Christina that the ways to think 

3 about the information that needs to be captured, needs to be collected, has to anticipate 

4 the best information, what it is that you want to get out of that, and it also has to very 

much involve those who will be providing the information and the question be asked in a 

6 way that makes sense, that can be answered by a patient instrument, for example. 

7 The thing that I would add to that is, is that we do have frameworks that sometimes 

8 need to be, if you will, superimposed upon those questions. So, for example, there is 

9 already standardization of approaches to capturing, as Christina mentioned, medication 

information. So within the ability of interoperable data, to bring data down, for example, 

11 from pharmacies to validate or verify that an individual has been prescribed a given 

12 medication or a class of medications, the use of those existing -- both federally endorsed as 

13 well as standards development organization-based -- approaches for standardization of 

14 lexicons needs to be included. 

So as instruments are created, I think the obligation is on us as we create those 

16 instruments, as we're thinking about the questions that we ask; also look for reference 

17 content to determine whether or not existing standards can be leveraged in ways that 

18 facilitate the capture of information, good data, if you will, at the point of care just once for 

19 many purposes or any purpose that needs to be used with that data. 

DR. CAÑOS: Thank you very much.  I appreciate those answers, Drs. Mack and 

21 Tcheng, certainly thoughtful and very informative. 

22 And kind of building off this, Dr. Hsiao and Ms. Siami, thinking of this, as you're 

23 standing up your network here with the NEST and from the perspective also in AHRQ, I think 

24 Dr. Tcheng referenced some frameworks that are already established for medication but, in 

a perfect world, what resources, tactics, frameworks would you like to see to help ensure 
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1 that PGHD generates quality data and is governed, managed, appropriately? 

2 I'll start with Ms. Siami. 

3 MS. SIAMI:  So, you're going to see a common theme in the discussions, I believe, 

4 because people are bringing up the same critical issues. So as a tactic, it's important to 

engage with patients early to understand what's important to them -- we've kind of heard 

6 this is an underlying theme -- so that we're not just incorporating this patient-generated 

7 health data or PROs that are just clinically relevant but what is of direct interest to the 

8 patients, right?  Kind of certainly you, Daniel, highlighted in your presentation the test cases 

9 that NEST has that are specifically geared towards patient-generated health data and 

engaging patients early.  And so these learnings shouldn't be limited to NEST, they should 

11 be utilized by the entire ecosystem. 

12 And similarly, something like MDIC's Science of Patient Input, that generates the 

13 best practices for patient engagement. And Christina and Jimmy, throughout their 

14 presentations, hit on a lot of the topics that get us to that ideal state.  But one of the most 

important ones are the frameworks, right? Being able to use the data that's collected in a 

16 meaningful way, we have to establish these frameworks to ensure that consistency, 

17 reliability, relevance, and validation, if it's required.  And these are the data standards, 

18 right? 

19 So as a great example -- and a nice segue way, thank you, Jimmy, for setting it up -- is 

the data quality framework, the next revision that NEST is working on. These are to set 

21 those standards for the different types of real-world data which includes patient-generated 

22 health data.  What is the data quality that's going to be needed for the different types and 

23 uses to determine that fitness for use or fitfor-purpose, and we're really trying to move 

24 towards that ideal state of quality evidence by design. So Jimmy hit the quality by design 

and this is the quality evidence by design that we're looking for.  So ideally, I'd love to see 
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1 that data quality framework really become that playbook for the ecosystem. We have a 

2 community that is passionately committed to transforming the way medical device 

3 technologies are tested, approved, monitored, in order to empower the people that are 

4 making these medical choices, make sure they're informed, and enabling these patients to 

live their lives to the fullest extent possible, and I'm so happy we're having this 

6 conversation. 

7 DR. CAÑOS: Thank you very much. 

8 And Dr. Hsiao, from your perspective at AHRQ. 

9 DR. HSAIO:  Yeah, so I'll just add on to what was previously mentioned.  So in terms 

of educating and empowering patients, I think a lot of work needs to be done to actually tell 

11 the patient that they need to put themselves in the driver's seat and they need to take 

12 charge of the data collected and then be accountable for what they collect, and then -- so 

13 these also lead to the next kind of help for the patients, is the technical support and these 

14 would address the kind of challenges related to digital health literacy because a lot of 

patients, they may not have the required -- the technology or data literacy to use the app 

16 correctly and to collect valid and accurate data.  So, I think the technical support would 

17 definitely be important for patients so we can have -- collect the correct data from the get-

18 go. 

19 So in terms of the development of the devices, I think the patients definitely need to 

be involved from the beginning, so they need to be -- have kind of a co-design process and 

21 to make sure the devices are user friendly and so make sure people with different digital or 

22 different technical abilities can use the app in terms of the font size or whether the 

23 languages are easy to understand. 

24 So for physicians or more of clinicians, I think the data processing and management 

governance will be important, so they would be able to have a plan to know what are the 
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1 appropriate workflows so the addition of tracking of the PGHD data doesn't increase their 

2 workflow and burden.  So, I think that's a lot of the concerns from the clinician side. They 

3 are so busy now and they have to spend additional time to keep track of their patients' 

4 PGHD.  And I think there needs to be a consensus among the care teams to decide what are 

the thresholds for works so then the team has a plan on when they need to act on certain 

6 PGHD. 

7 And finally, I think the visualization is another key component to kind of make it to 

8 the end, so to make the data more usable both for clinicians and for patients.  So in the app, 

9 the display needs to be easy to understand so patients know what the graphs mean.  And 

then for clinicians, we have heard that the physicians prefer the data visualizationto be 

11 within the EHR so they don't have to log in to a different system and to have a separate log-

12 in and just create extra steps in their workflow. So, these are my experiences.  Thank you. 

13 DR. CAÑOS: Thank you very much, I appreciate those insights. 

14 Along with the data quality considerations, frameworks, etc., there's an important 

consideration around ethics and the equitable constraint surrounding privacy and data 

16 sharing, and specifically with regard to all the ways this information is collected–call 

17 centers, apps, websites -- and is there a need for informed consent processes of these 

18 patients and how would thatbe implemented to ensure understanding data going forward? 

19 So, Dr. Ritchey, I'd be interested to hear your perspective around the ethical 

considerations and what should be in place when leveraging the data. 

21 DR. RITCHEY: I think bringing folks who are working on ethics to the table so that 

22 they are part of the discussion as we are moving forward is really important. Right now, in 

23 this country, if we have the ability to have a call center where someone is calling in, then 

24 having informed consent over the phone is sufficient. However, if we are moving beyond 

the United States, that's not the case and ethics considerations around the world, when 
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1 we're trying to gather patient data, can be a real reason for patients to stop giving us this 

2 information.  In some countries, ethics considerations can take up to 2 years to be able to 

3 start a study and so being able to generate new data, being able to get the cognitive 

4 debriefing and introduce to ensure that what we are asking is what patients are wanting to 

tell us, and then being able to update our studies as we go along, all of these things would 

6 require additional ethics considerations and so bringing those folks to the table will be key 

7 in order to make this very meaningful to generate real-world evidence in this way. 

8 DR. MACK: Agreed.  And --

9 DR. CAÑOS: Great, thank you.  Go ahead, Christina. 

DR. MACK: I was going to quickly add to that. I love the concept of bringing ethics 

11 people to the table again at the beginning, and I would add bring patients to the table at 

12 the beginning because part of what we're thinking about with informed consent and ethics 

13 is, do the patients understand what we're asking and what their signing up for, the 

14 informed consent, and is this ethical in terms of is it important to them and is there 

something we can do when we incontinence them to give us their data that will make this 

16 even more valuable to them, how do we enhance that, and they can tell us that alongside 

17 our ethical advisors as we start. 

18 The other, I saw a question in the chat from one of the participants about what 

19 adjustments or iterations in technologies that we've used have you made in the middle of 

the study. Our informed consent technology is one of the ones that I think had the biggest 

21 hit in terms of enrollment, in terms of a positive impact.  We actually changed the vendor 

22 for eConsent in the beginning of the study and it opened up enrollment like you wouldn't 

23 believe because of that ease of consent, because of the ease of getting in, password recall, 

24 etc. So, I think that's probably one of the most important places that the tech really needs 

to support the patient. 
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1 DR. CAÑOS: Thank you very much, I appreciate that. 

2 And Danica, I'll give you a final word here. You are obviously always on the cutting 

3 edge of innovation, MDEpiNet and otherwise. This is an evolving field. How do you see 

4 aspects of data quality evolving over time?  Are there different features that will become 

more important for different applications? 

6 DR. MARINAC-DABIC:  So thank you, Daniel, that's really one of the key questions 

7 and I would like, in responding, I would like to reflect on some of Dr. Shuren's opening 

8 remarks in terms of the partnership that FDA's Center for Devices built with the Office of 

9 the Assistant Secretary for Planning and Evaluation in standing up and maturing the 

strategically Coordinated Registry Networks. We also heard from Jimmy, as well, about 

11 some of the recipes for success and why this was so important and obviously the vision, 

12 that this would be really very productive, reliable, and valid notes, data notes within the 

13 NEST evolving national system. 

14 So the reason why I'm bringing now the CRNs again, though a lot of you heard about 

it, is that the entire collaborative learning community around CRNs had been also 

16 envisioned to be a test batch for testing some of the novel digital solutions around these 

17 data sources, to bring them to the next level of maturation. 

18 So for example, what we've done in temporomandibular joint evolving CRN even 

19 before the actual registry had been stood up, we've built proactively the blockchain ledger 

to advance the trust-building strategies in this evolving infrastructure of the TMJ data 

21 collection.  So this would ensure that the patients really will have full control of their data 

22 and also the data provenance will be ensured through these immutable features of 

23 blockchain where every transaction that happens in data will actually be seen, so that builds 

24 enormous trust with the patient community. That's one effort that I see as a potential 

digital tool to the patient-generated data. 
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1 The other one is really about engaging the patients. So, for example, this TMJ CRN is 

2 evolving as part of the MDEpiNet-led patient, patient-led roundtable, in full partnership 

3 with the TMJ Association.  So, patients are the ones who are driving the development of this 

4 registry. They were there to actually develop the core minimum dataset, they are 

participating in the Delphi process to reach the consensus and, in fact, we are having 

6 separate patient and provider portals to ensure that patients have the most comfort in 

7 entering and sharing their data. 

8 But one thing that I would say, as well, is that one thing that we really need to be 

9 mindful as we build the national infrastructure, that it ultimately leads to better use of real-

world evidence for regulatory and other decision making process, we need to build on 

11 current, counting on how we are using real-world evidence and how many cases of 

12 successful use we have and how many times patients' actual data have been used for 

13 regulatory decision making, to try to actually analyze every case of the use of data that are 

14 generated by patients and see how much this stays in the fabric of the national system, how 

much of the current use case actually stays reusable and to be able to be used for future 

16 decision making. 

17 So it's really about expanding the thinking about use of patient-generated data to 

18 actually solve a particular problem, a particular question, to try to see and out of that build 

19 the small building blocks, somehow, the system is going to look like.  So, it's going to be 

really the dance between the novelty, between building trust, building the interoperability, 

21 building, in fact, partnerships around this, to -- that will actually be the recipe for the 

22 success in the future. 

23 And my final comment would be that these public-private partnerships are really an 

24 efficient way of ensuring that everybody has a seat at the table. I would also say that 

federal partners building is also important and -- PCOR Trust Fund team had done enormous 
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1 on the Fox Insight platform. 

2 So Sohini. 

3 MS. CHOWDHURY:  Hi.  Good morning, everybody. Thank you for inviting me to join 

4 the meeting today and to share a little bit about our experience with Fox Insight. So if you 

could advance the slide, please. 

6 So I'm going to cover a number of things today, I'm going to do it very briefly 

7 because I know there's some really other -- some interesting other projects that my 

8 colleagues on this panel are going to touch on and I don't want to take the time away from 

9 them or from the Q&A. So, I will keep things extremely high level but obviously happy to 

dive deeper when we do get to the Q&A portion. 

11 That being said, what I'll plan to cover today is a little bit about The Michael J. Fox 

12 Foundation's experience with an online study called Fox Insight, and what I'll cover is the 

13 rationale for why we began the study, the type of data that are collected, how we have 

14 chosen to structure the governance of this study, what participation looks like when we 

think about an online study, and then how we have configured the data sharing aspects. 

16 And I'll close by sharing a little bit of what we've learned in terms of key lessons from this 

17 experience.  So, if you could advance, please. 

18 So first off, what is Fox Insight? Fox Insight began about, I would say, 7 or 8 years 

19 ago now and it really was designed to address two aspects. One is that we were hearing 

from the Parkinson's community, like many disease communities, but from the Parkinson's 

21 community that there was a great desire to be able to share information about the lived 

22 experience of the disease without the filter of a clinician or a treating physician nor 

23 anything else.  What they wanted to do was really be able to share what their experiences 

24 are for research purposes to help inform drug development and also to help inform 

treatment paradigms.  And coupled with that desire was the fact that with technology 
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1 advances there was real capability of being able to solicit information and data from a huge 

2 plethora of patients with a relatively low burden.  We didn't need to, kind of, have clinical 

3 centers, think about the geographic sort of availability of researchers, etc., you were able 

4 to, kind of, leverage the technological framework that existed at that time. And so those 

two aspects really coupled with our desire to launch Fox Insight as an online study that 

6 collected information from the patient and non-patient community. If you could move 

7 forward, please. 

8 So what does that mean when we think about an online study? What data are we 

9 collecting? So, not surprisingly, the vast amount of the data collected do come through 

surveys and questionnaires. Some of these are clinically validated questionnaires that are 

11 used in clinical research and they've been transformed into, kind of, an online version of it.  

12 But there are also novel surveys and questionnaires that were actually designed just for Fox 

13 Insight, and these things cover the wide range of information from activities of daily living 

14 to sort of the gold standard of clinical assessments for Parkinson's disease, the MDS-UPRDS, 

to things that focus on exercise.  We recently launched a survey on cannabis, there's a great 

16 deal of interest within the Parkinson's community about understanding the experience of 

17 cannabis and how that has or has not impacted one's disease experience, etc. So those are, 

18 kind of, the nature, I would say sort of the bulk of what we collect. 

19 That being said, we do try to, kind of, arrange for novel data collections -- and if you 

could advance to the next slide -- one of the things that we're most proud about is trying to 

21 tap into the genetic aspects of the disease and there's been enormous advances made in 

22 Parkinson's research over the past 15 to 20 years in understanding the confluence of 

23 genetics on the disease.  And through a partnership and collaboration with 23andMe, we 

24 were very fortunate to be able to offer Parkinson's patients, who were enrolled in the Fox 

Insight study, the opportunity to contribute genetic information if they so desired.  And 
Free State Reporting, Inc. 

1378 Cape Saint Claire Road 
Annapolis, MD 21409 

(410) 974-0947 



 
 

 
  

  
 

 
      

    

       

     

       

    

  

        

   

      

      

       

  

        

         

       

       

        

        

     

       

         

          

       

        

5

10

15

20

25

52 

1 since 2017, over 10,000 individuals in Fox Insight have actually decided that they wanted to 

2 couple genetic data with the data that they were providing through self-reported surveys, 

3 questionnaires, etc.  And we believe and -- you know, we're beginning to look through that 

4 data, but we're extremely excited about what the potential may yield about having two 

types of information, the kind of very black-and-white biologics, the genetic data, coupled 

6 with the patient-reported information about the disease experience. You can move 

7 forward, please. 

8 So how does one go about thinking how to structure an online study?  Well, what 

9 you'll see here is that we actually have quite a lot of similarities to a traditional clinical 

study, which is that we have study leadership, we have cores, we have working groups, etc., 

11 that are all informing the ability to both collect the data, but then also to be able to do the 

12 quality control and QC and QA aspects to enable that data to then be shared broadly with 

13 the research community. 

14 And I will take a moment here to kind of pause and just mention that you'll see, all 

the way on the -- I guess it's your left hand, my right hand part of the screen, it says public 

16 data access and one of the things we're most excited about with this particular study is that 

17 all of the data that are collected are actually made available to the research community 

18 through a platform, which I'll talk a little bit about more later, called Fox Den. And the goal 

19 here is really because we feel very strongly at The Fox Foundation that if we're going to ask 

individuals to take the time and effort to provide data, we want to make sure that data is 

21 easily available and accessible by the research community so as many great minds can look 

22 at it and mine it for potential advances as possible. If you could forward, please. 

23 So where are we in terms of the study? So I mentioned it was started about, I guess, 

24 7 or 8 years ago, now the years blur, and we have over 50,000 individuals enrolled, over 160 

-- almost 169,000 study visits completed and just under 1700 surveys completed, and this 
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1 was as of about 2 weeks ago, so this is always ever changing. In terms of the makeup of our 

2 population, 75% of the individuals who are enrolled in the study do have Parkinson's 

3 disease and about a quarter of the individuals are control volunteers.  If you could advance, 

4 please. 

So, who is participating?  Let's dive a little bit deeper. So, not surprisingly, given sort 

6 of the demographic of Parkinson's disease, the average age of participants are 65 and the 

7 average age of PD diagnosis is 60. So this is very comparable to participants who 

8 participate in traditional clinical research studies. 

9 Where it differs a little bit, though, is that we have about 54% male participants and 

46% female participants. Now, in general, that does hold true for clinical research, but one 

11 of the interesting things here is that we have not made a concerted effort to target 

12 enrollment for one gender or the other. Whereas, in our experience in clinical research, we 

13 tend to find it easier to enroll female participants and have to have unique strategies to, 

14 kind of, ensure that there is equal male participation. So it's kind of interesting that we 

actually have on an online study, it's easier to get male participation without dedicating, 

16 sort of, enrollment strategies. 

17 Also one of the interesting aspects is that 76% of Fox Insight participants have not 

18 participated in research before, and I think this speaks to the compelling nature of an online 

19 study as being perceived to be, sort of, low burden to enroll and to participate for 

individuals who may otherwise not think about a clinical research opportunity.  So this is 

21 just some interesting characteristics about the population.  If you could advance, please. 

22 So, while we do focus predominantly on the United States, I did just want to share 

23 that we do have participation globally.  The darker the color, the higher the percentage of 

24 individuals enrolled. So you can sort of see that the United States and Canada, North 

America in general, has the highest participation but there is significant participation 
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1 globally, as well, in Fox Insight.  You can move ahead, please. 

2 So I mentioned this earlier. We do have a really deep focus on enabling researchers 

3 to be able to access Fox Insight data and so over 600 researchers are now accessing the 

4 data.  The Fox Den actually went live about 18 months ago, it was very challenging to, kind 

of, figure out how to configure things so that people could visualize it.  It's a different type 

6 of dataset, it's very patient reported, it's not as rigorous in terms of the way it's configured, 

7 like a traditional clinical study.  That being said, we're extremely pleased with the take-up of 

8 this dataset by the research community and expect it will increase, especially now that the 

9 genetic data are available. If you could advance, please. 

So I'm not going to go into too much detail here because I'm looking at the clock and 

11 I realize that I'm over, so what I'm going to say is, very quickly, I do have three case studies 

12 where we talked a little bit about results that came out of the study and a lot of these 

13 studies -- I won't go into too much detail. You can advance if you want, please, to the next 

14 one. 

A lot of these are about configuring and discussing and understanding how clinicians 

16 think about the disease, the type of words they use, how they think about the 

17 symptomology of the disease, etc., and how patients experience it, the words they use, and 

18 to try to understand the bridges or the gaps in terms of talking about the disease in order to 

19 help care, etc.  So some of these case studies that are listed on the slide, but I won't go into 

detail, really focus on that, and that's where a lot of the data and the research and the 

21 analyses to date have focused. If you could advance, please. 

22 One of the interesting characteristics, though, about Fox Insight is that you can go 

23 beyond, sort of, thinking about what are considered traditional aspects of what you would 

24 ask a patient, and this is one I did want to just call out. This was one where we really asked 

individuals to share a little bit about their economic situation and the way the disease has 
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1 impacted or not impacted their economics and their finances to be able to actually quantify 

2 what the economic burden of the disease is. And actually, what we found out through this 

3 and through the data generated through Fox Insight as well as other datasets, is that the 

4 economic burden of Parkinson's disease is actually double what was initially thought, it's 

about 50 billion total, although 25 billion is attributable to direct medical costs and half are 

6 attributed to other costs.  So, this gives you a little bit of a sense of the novel ways you can 

7 utilize online research participation that may not be front and center when we think about 

8 clinical research.  If you could advance, please. 

9 Some other things that we're thinking about, just to give you a sense, you know, 

online studies are very nimble, they can, kind of, react to the external environment very 

11 quickly and so things that are up for discussion, I mentioned already cannabis use, we're 

12 going to be analyzing that data.  Mindfulness and meditation, something that is an 

13 interesting aspect for our community. Compensation strategies for issues with gait and 

14 very interestingly enough, given what we're living in right now, is the impact of COVID and 

the impact of vaccinations on the disease. So again, it, kind of, gives you a sense of how 

16 you can really adapt very quickly and pivot to what externalities are or what's coming up in 

17 the research community or the patient community in terms of interesting topics to discuss. 

18 So I believe that is the last slide that I had here and I know that I went a few minutes 

19 over, so I'm not -- actually, I have one more slide. I'm sorry, I'm just looking. Key 

takeaways.  So I'm going to end with this and then pass it on to my panelists to kind of talk 

21 about their registries. But this is actually the largest active Parkinson's cohort globally right 

22 now with over 50,000 registrants. I will say, and I'm curious to hear what my other 

23 panelists share with their experiences, retention is probably the biggest challenge when 

24 thinking about an online study. There is low lift when it comes to an online study.  But 

because you miss that personal connection it makes retention that much more challenging 
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1 and I think that we've tried a lot of strategies, but it's an ongoing challenge. I don't think 

2 we've cracked that nut yet. 

3 Patient-reported data is a very different dataset. That is another thing that we 

4 realized, especially as we were trying to make the dataset accessible. It is not the same as a 

trial dataset or an observational dataset that is done in a very clinically rigorous fashion. 

6 This is different and so one has to make allowances for that. 

7 And the last thing is that there is an appetite for this type of dataset and we're 

8 beginning to see it as the dataset is getting utilized. So I think that that's one of the things 

9 that while there's a lot of challenges to this, there's a lot of appetite to be able to mine this 

type of data and to merge this data with other datasets that are more traditionally used in 

11 research purposes. 

12 So with that, I will just thank you again for the participation today and look forward 

13 to hearing my colleagues' discussions. Thank you. 

14 MS. SAHA: Great. Thank you, Sohini. 

So our next speaker is Ben Nowell, who is the director of patient-centered research 

16 at the Global Healthy Living Foundation and CreakyJoints. 

17 And just one quick reminder, all of the slides and recordings will be available after 

18 this meeting, so I know that's been a question that's come up quite a bit, and you'll also be 

19 able to review anyone's slides so that we can try to keep this on time and on track. 

So with that, Ben. 

21 DR. NOWELL:  Great, thank you very much.  As was mentioned, I'm the principal 

22 investigator of ArthritisPower, it's a patient-powered research network and it's built a 

23 registry and an app which gets to a bit of what Sohini was just talking about in terms of 

24 engagement.  Next slide, please. 

So it's important to know about these patient-powered research networks, they 
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1 were created by -- at least ours was created with infrastructure support from the Patient-

2 Centered Outcomes Research Institute or PCORI, and typically they are collaborations or 

3 partnerships between a patient advocacy organization like ours, the Global Healthy Living 

4 Foundation or as many people know us more commonly, CreakyJoints, with the scientific 

academic institution, University of Alabama at Birmingham and the rheumatology 

6 researchers there. 

7 So you can see on this slide there are many, many people.  I stand on the shoulders 

8 of many people and get a lot of support from other members of the team, both co-PI Jeff 

9 Curtis and also our patient co-PI Shilpa Venkatachalam. And then, as well, we have tech, 

engagement, statisticians who are all involved in making this work a success from the sort 

11 of patient-driven foundations of it.  Next slide, please. 

12 So a quick overview of what ArthritisPower is all about.  It was launched in 2015, as I 

13 mentioned, with support from PCORI, and we designed it to be both a research registry but 

14 also something that was useful to patients. So rather than just pooling information from, 

you know, what we think of as human subjects in traditional research, we wanted this to be 

16 a more collaborative effort where patients feel like they were getting something out of their 

17 experience within the registry, as well. 

18 So it's also designed as an app, a smartphone app that people can use on their 

19 iPhone or on an Android, and there's also the web-based equivalent platform where 

patients can actually enter their own data, responding to patient-reported outcomes and 

21 track their symptoms over time so they can see a sort of health picture of how they're doing 

22 longitudinally. They can even track their medications and so on.  This is also a portal that 

23 we can capture new data or novel data, like information from wearables and so on. We 

24 also have the capacity to link to other data systems like electronic health records and so on. 

And at this point we have more than 30,000 consented participants in the registry. I don't 
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1 have a slide for this, but about half, a little more than half are people who have rheumatoid 

2 arthritis and then we have a number of other conditions, osteoarthritis, psoriatic arthritis, 

3 axial spondyloarthritis, lupus and so on, a number of rheumatic and musculoskeletal disease 

4 conditions.  Next slide, please. 

So as you can see, we've done a lot of work since we started 6 years ago.  We are 

6 constantly conducting studies, many at the same time. We tend to mostly work with our 

7 ArthritisPower network to conduct sub-studies, so we'll establish a particular cohort of a 

8 few hundred patients and follow them longitudinally because they meet certain eligibility 

9 criteria and we want them to respond to some additional questions outside of the standard 

registry. 

11 We're also presenting at the big rheumatology conferences to present abstracts, 

12 presentations, posters, and publishing from the work that we're doing and many of our 

13 publications had patients as co-authors, as well, and there are also studies that cross-

14 sectionally or longitudinally are topics that patients themselves are interested in or in some 

cases have actually prompted us or initiated the topic.  Next slide, please. 

16 So ArthritisPower has the app itself and it's -- as I mentioned, when we see 

17 ArthritisPower, we're often referring to both the registry and the app.  So there's a number 

18 of these mobile health features, so it's a place where patients can actually enter their data, 

19 track their symptoms over time, they can share that information with their doctor or their 

loved ones and they can elect to do that themselves, so they would actually send that by e-

21 mail. If they'd like to do that, they can do that.  They can enter their medications; we use 

22 RxNorm as the underlying ontology for the medications, so it's extremely comprehensive. 

23 That was a change we made early on. Patients initially, you just included only options for 

24 rheumatic disease medications, but patients in the registry asked us -- said that they 

wanted to track everything they were on, so we included everything.  And we have to 
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1 curate that a little bit just so it's a little simpler for people to find, quickly find the 

2 medications that they're most likely to be taking. We also provide information about 

3 research opportunities in the platform and also links to education in the bigger 

4 environment of our patient organization, CreakyJoints.  Next slide, please. 

So this is just an example of what it looks like if the patient were tracking their 

6 medications and tracking symptoms over time.  So you can see on this first screenshot the 

7 medication entry system and then in the next screenshot is where you can see a health 

8 picture where you have the patient's symptom overlaid with the medication data that they 

9 -- when they started taking a particular product, so in that way it becomes useful for 

patients themselves. I mean, of course, this is the kind of information that we're interested 

11 in, as well, for particular studies, but it's also helpful for patients in their own exploration 

12 and decision making about what works best for them, to be able to see how their symptoms 

13 change as they start or stop certain medications.  Next slide, please. 

14 So as I mentioned, we do a lot of sub-studies primarily within, or ancillary studies, as 

part of the registry and one of the things that makes this a platform that's unique and 

16 robust for conducting these kinds of targeted studies is that we can create these 

17 customized workflows where it's sort of a wizard-like process that welcomes and walks a 

18 study participant through that experience. 

19 So this is a study where we actually wanted to understand, better understand what 

PROs do patients choose to track and, in other words, it's sort of a proxy for what 

21 symptoms are important for arthritis patients.  So as you can see on these first few slides, 

22 we explain the objective of the study and reminded them that they had already consented 

23 to be part of it and read other literature, and then we walked them through choosing which 

24 of those patient-reported outcome measures they want to track and then we followed up 

longitudinally so that they could confirm what they wanted to track or deselect things or 
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1 add things over a period of 3 months and then we asked them to prioritize at the end.  Next 

2 slide, please. 

3 So as you can see as this customized workflow continued, we would give them --

4 again, sort of help them understand what their task is.  The digital task of the study in this 

case was to select those measures. And so we grouped them and gave them an opportunity 

6 to select that in a way that's pretty easy and straightforward and like you might see in other 

7 user-friendly kinds of applications. Next slide, please. 

8 We're constantly improving the platform.  I know there are many questions, and 

9 Sohini touched on this, is the fact that questions about engagement, how do you retain 

participation over time and as Sohini pointed out, it could be really challenging when you 

11 are not having people come to see you in person, you don't get that personal connection 

12 and you don't get the chance to build a relationship, build that when you see people. So 

13 you want to be able to reach out to them and make them feel like they're part of a 

14 community directly.  So right now we have ArthritisPower version 2 of the app and we're in 

development of version 3 and this is to enhance some of the features like identifying what 

16 studies that patients might be eligible for, which these screenshots are giving an example 

17 of. 

18 And then if you could go to the next slide, the next slide also shows that we want to 

19 be able to let people know about information that might be useful to them or like breaking 

news.  This was especially important over the past year or so with COVID-19 because, of 

21 course, patients were nervous and right to be concerned about what the implications were 

22 for them as patients with autoimmune conditions, for example. So, we have some capacity 

23 to be able to connect people in a very easy way and create some content for them that 

24 comes from the educational side of the patient organization. 

The app was initially developed by -- within the confines of the academic institution, 
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1 but we quickly realized that in order to enhance the UI, the UX, the sort of usability for 

2 patients, we wanted to pull that into the patient organization ourselves, so it's now part of 

3 the registry and people, in order to use the app, must go through the consent process. So 

4 all of the U.S. participants, which is where we're authorized to conduct the research, do the 

informed consent form and then they have access to the app.  Next slide, please. 

6 So, this is just a slide, I won't go through all of these, but it's just an example of all of 

7 the many various types of data that patients can provide. So, these are all things that we're 

8 able to capture within our ArthritisPower registry. I will say we haven't used all of them 

9 yet, there's a lot here, but we can do customized surveys, we can program using standard 

measures or we can develop out the capacity to measure new things. One of the things I'll 

11 note that we have been working in is biosensor data. 

12 So if you go to the next slide, you can see where we've actually been doing a study 

13 that's just wrapping up and we have a couple other studies that we're starting up where 

14 patients are simultaneously tracking their PRO data using the ArthritisPower app, but also 

wearing a Fitbit or other wearable device so that we can capture some sleep data, also 

16 activity data, and see that there's ways that we can make our participation and research 

17 less burdensome for participants because perhaps, you know, if there's passive data they 

18 can provide on a smartwatch, for example, they won't need to answer as many questions 

19 on the PRO measures or the surveys. And so, this is just an example of the protocol that's 

published and available, the Journal of Medical Internet Research, and it's open access. 

21 Next slide, please. 

22 The other thing that we are working on all the time and have projects to do so, is to 

23 link data from the patient-generated data, the patient-reported data that comes out of 

24 ArthritisPower, the clinical data that, of course, helps paint a more complete picture of how 

people are doing.  And so here's some examples of the kinds of linkages that we've been 
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1 able to do over time. 

2 And with that, I think I'm out of time. I will go to the next slide and just say thank 

3 you and if you have questions or want to reach out to me directly, this is my e-mail address. 

4 I know the information will be available after this broadcast.  And also, I'm excited for the 

panel questions and have a lot more to say about engagement and lessons we've learned in 

6 developing our app and the ArthritisPower registry.  Thank you very much. 

7 MS. SAHA: Great. Thank you so much, Ben. 

8 Our next speaker is Pamela Gavin, who is the Executive Vice President and Chief 

9 Operating Officer of NORD, the National Organization for Rare Disorders. 

So, Pamela. 

11 MS. GAVIN:  Thank you.  It's great to be with you all today, it's a pleasure to be a part 

12 of this esteemed panel. I wanted to chat with you a little bit and give you a little 

13 background about NORD's work in the area of patient-generated health data, the support 

14 that we are providing and the collaborations that we've been engaged in to help accelerate 

the development and treatments for people with rare conditions.  Next slide. 

16 For those of you who are not familiar with NORD, NORD stands for the National 

17 Organization for Rare Disorders and we are a nonprofit that was established over 38, we're 

18 getting close to 40 years, ago, really driven by patients and advocates who had no therapies 

19 or no opportunity for therapies to be developed for their condition. And so, this whole 

notion of the role of patients and patients engaging in trying to make life better for people 

21 with rare conditions was central to NORD's founding. 

22 And we have three areas of focus, I would say, that really are the underpinnings of 

23 our work.  One is to advocate for conditions and address public policy issues, and data is a 

24 key part of doing that along with, of course, patient experience and patient stories, but 

empirical data helps to drive really solid advocacy work, both at the federal and state level. 
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1 The other is to support people's day-to-day living with rare conditions, whether it's 

2 helping them get diagnosed or supporting those going through a diagnostic odyssey to 

3 getting access to appropriate care and treatment and support services. 

4 And then the last area really points to our founding, which is helping to support 

research, the development of therapies, whether they be drugs and/or devices, to improve 

6 the lives of those living with these conditions, and the family and caregivers that support 

7 them.  Next slide. 

8 So that was really the founding of NORD and how the Orphan Drug Act came to be. 

9 And why it's important is because it recognized that without financial incentives, drug and 

device companies couldn't really justify investing in research and the development of 

11 therapies for rare conditions.  So, it's central to NORD's founding and I will pivot to share 

12 with you really over the last seven or so years our focus in supporting patient-generated 

13 data for this very original purpose in our founding.  Next slide. 

14 So, with rare conditions, by definition, very little is often known about them, 

certainly across the various stakeholders necessary to bring therapies to market, so the 

16 power of patients is really central to our ability to understand rare conditions.  So, NORD 

17 and its member organizations, along with some folks at NIH and FDA, really spent some 

18 time back in 2012 trying to understand how we could invest in tools and resources that 

19 would move the needle forward, and one of the areas that we identified to help kind of 

delist the process was understanding the role patients could play in developing therapies. 

21 So, we really coalesced around the need for natural history studies and so NORD embarked 

22 on developing a platform and a set of services, which we're calling IAMRARE, to help create 

23 a catalyst for the acceleration of research and the development of treatments.  And 

24 patients, patient organizations, really play a central role in many of the over 7,000 rare 

diseases known today to help move that needle forward. Next slide. 
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1 So, after a few years of monthly meetings and trying to determine what's the best 

2 use of those resources, we launched our first registry, which is really a natural history study 

3 on NORD's platform, back in 2014.  And so, there were lots of benefits that have come to 

4 those who leverage tools and resources like NORD's IAMRARE program. 

So in addition to helping us better understand through following patients 

6 longitudinally over a longer period of time, as I said before, a baseline understanding of the 

7 disease, these types of robust registries can also help identify subpopulations and subtypes 

8 of the condition, which are quite common once we coalesce a group of engaged patients 

9 and caregivers together and track their experiences over time. 

These studies, natural history studies, can also help inform clinical trial design.  So, 

11 the sooner this type of activity is undertaken, the better we can inform those study designs 

12 early on in the Phase 1/Phase 2 process. 

13 And the data can also serve as a complementary dataset with ultimately, if we look 

14 at regulatory grade frameworks, perhaps the holy grail, and when it comes to rare diseases, 

especially in the pediatric space with unmet need, the goal of perhaps even serving 

16 synthetic controls. 

17 So you can see we have, through this trajectory, worked on various areas of need to 

18 try to arrive at or achieve some of those goals for the benefit of the members of the 

19 community who are interested in doing that.  Next slide. 

So today we have over a hundred thousand survey submissions and there are over 

21 50 conditions and partnerships that are supported.  The platform definitely supports a 

22 collaborative process so that you can -- it's not a one-size-fits-all study design, we can 

23 support all kinds of different situations, because that's what exists in the rare space, all 

24 different types of conditions, the maturation of the research into these conditions are all 

across the spectrum and so the platform needs to be flexible to support the unique needs 
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1 of a particular condition or study, actually. 

2 Another point to highlight here is that on the IAMRARE platform we have a little over 

3 55- 60% of the study participants are self-engaged and then -- so just under 50% are -- the 

4 participants' information is managed and contributed by a legally authorized 

representative, you know, a respondent and not the study participant themselves, which is 

6 not uncommon when you think about rare conditions and the percentage of those rare 

7 conditions that affect pediatric populations.  Next slide. 

8 As I mentioned a little bit earlier, those various goals that we set out to achieve with 

9 the development of our program really take into consideration the ability, as I said, one size 

doesn't fit all, so there's a lot of flexibility in how studies are established and how they are 

11 managed and how they evolve over time. 

12 So it's important, and we provide support and guidance when and where necessary 

13 and possible for those who want to establish natural history studies on our platform, that 

14 they understand what their goals are, at least what their initial goals are, because it's pretty 

robust and the ability to capture information, the patient engagement, you don't always get 

16 multiple opportunities to make a good first impression and keep patients engaged, so you 

17 really want to be focused on what it is you want to accomplish, and we help people with 

18 various tools and resources to accomplish that. 

19 I think some of the previous speakers mentioned the importance of governance and 

collaboration, where appropriate.  Data ownership is also very important to NORD's 

21 program in ensuring that patients and patient organizations are empowered to control their 

22 own destiny to the extent possible and manage the access to their data. And sustainability 

23 is also a key point. And the next slide, we'll go to the next slide. 

24 It's important to -- for sustainability, for NORD, for us to recognize that this isn't just 

a software play, this isn't just a technical tool, there are some great technical tools that 
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1 folks may be interested in but don't have the resources to support the activity surrounding 

2 those tools. And so right out of the gate, knowing that many of the patient organizations 

3 and communities that we work with are small and volunteer-based, that it was important 

4 for us to not only invest in technology but in resources to help people and to help 

organizations achieve some of their goals, their research goals, when it comes to registries 

6 and natural history studies.  So, we have a lot of wrap-around services and resources that 

7 we make available from training and user guides to even IRB partnerships to help 

8 organizations achieve some of their research goals.  Next slide. 

9 So I know we want to save time for questions and answers and we could go into 

great detail and perhaps maybe answer some questions in that session, but I want to be 

11 brief and thank you very much for the opportunity to share some of our thoughts with you 

12 today. 

13 MS. SAHA: Great. Thank you so much, Pamela. 

14 And our last speaker for this session is Todd Durham, who is the Vice President for 

Clinical and Outcomes Research at the Foundation Fighting Blindness. 

16 So with that, Todd, and then we will get into the panel discussion, so thank you. 

17 DR. DURHAM:  Thank you. And thank you to the organizers for inviting me today and 

18 also the chance to share but also learn, I've already learned a ton from my fellow panelists. 

19 I'd like to tell you a bit about the Foundation Fighting Blindness and our registry.  Next slide, 

please. 

21 The Foundation Fighting Blindness was founded 50 years ago by families whose 

22 loved ones were concerned because they'd been diagnosed with an inherited blinding 

23 condition, and our mission really is about driving research that will lead to prevention, 

24 treatments, and vision restoration for degenerative retinal diseases.  Now, this includes 

some fairly prevalent age-related macular degeneration including especially the early type, 
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1 but more importantly in the focus of my presentation today on the registry, what we call 

2 the monogenic diseases caused by a single gene, conditions called retinitis pigmentosa, 

3 Usher syndrome, Leber's congenital amaurosis, and others.  Next slide, please. 

4 I wanted to spend a moment here to talk about the epidemiology of the inherited 

retinal diseases those caused by a single disease-causing gene. These are all rare 

6 conditions. We estimate the prevalence in the United States around 200 to 300,000 

7 individuals and approximately half of these have some form of retinitis pigmentosa, another 

8 large portion have Stargardt disease, and another large portion Usher syndrome. So these 

9 are all orphan diseases here in the United States. 

One thing I wanted to make a point about is the burden, associated economic 

11 burden of the inherited retinal diseases, is quite significant and unlike some other 

12 conditions, even from some -- some of you may have heard about today, the socio-

13 economic burden for these conditions is largely due to well-being, that is mental health and 

14 reduced workforce participation.  So, when we think about the impact of therapies over the 

long term, we're really thinking about these impacts on the population level.  Next slide, 

16 please. 

17 We have a very large organization with multiple programs targeted towards 

18 communication, outreach, engagement of the community, of course fundraising.  We also 

19 have a number of programs that enable us to do our own research, we have a grants and 

awards program that funds many investigators every year. We have a consortium or 

21 network of inherited retinal disease specialists, and we have a subsidiary called the RD Fund 

22 that invests in companies near the beginning of their clinical development programs.  And 

23 my focus today is on our registry, My Retina Tracker Registry.  Next slide, please. 

24 The objective of our registry is to serve as a single source of information for 

researchers who would like to be connected with our members.  And our members are 
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1 signing up because they have expressed an interest in research opportunities. These 

2 research opportunities could be clinical trials, they could be diagnostic journey studies, 

3 panels, surveys, any number of research opportunities.  We also have the capability to 

4 provide de-identified data to researchers so they can learn more about the prevalence of 

disease, more information about the various mutations or variants in the genes that cause 

6 disease. 

7 Our program has grown tremendously over the last 5 years. In 2016 we had 4,300 

8 members in our registry and at the end of -- as of March we have over 17,000 members, 

9 8,700 of which have genetic tests associated with their registry profile. So, the membership 

has grown tremendously because since 2017 we have offered a no-cost genetic testing 

11 program.  Members who choose to have their testing done through our program have 

12 access to a genetic test and counseling session. So we have added, even in this COVID era, 

13 approximately 250 new members every month. 

14 I wanted to point out some of the more practical issues related to our registry, I 

think that will be a nice focus of our discussion and Q&A today, just to do what we do with 

16 our registry and it seems a lot and it's always changing. We have two and a quarter full-

17 time staff who devote their time to this. We have an online platform and a service 

18 provider. We have to work out all the details of bringing in genetics data. We have a fairly 

19 significant annual budget. We have standard operating procedures and policies that relate 

to privacy, GDPR issues, access, any number of important issues we feel are very important 

21 to assure our members about their privacy of the data that they're trusting us with.  And of 

22 course, we have training.  Next slide, please. 

23 This is just a brief schematic of our registry structure.  We do operate it under an 

24 IRB-approved protocol. We have two full-time registry coordinators who make all of this 

work.  We have the capability to enter in data from clinicians, but primarily the data in our 
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1 registry comes from the member, him or herself, or his or her caregiver, in the case of 

2 children. We have taken great care to make sure our online platform is accessible to those 

3 who have vision impairments.  And we have the ability to grant researchers access to data, 

4 but that portal is not currently active at the moment since we just moved over to the new 

platform.  And we have the capability and ability to integrate genetics data from our 

6 genetics testing program.  Next slide, please.  Next slide, please. 

7 This slide is a diagram to show you really the composition of data domains in our 

8 registry. Largely, this is data that comes from the member, him or herself.  That's 

9 represented by the very large bubble on the left-hand side. Over half of our members also 

have their genetics data registered with their profile, and a small minority of members in 

11 our registry have clinical data. Information has been entered either by a genetic counselor 

12 or an ophthalmologist upon the request of their patient. 

13 I wanted to point out one -- one element that we brought in this last year was we 

14 have implemented the PROMIS 29 measure in the member and caregiver portal. This 

enables us to learn something about physical and mental health. Considering the source of 

16 the socioeconomic burden, we think it's important to measure the mental health aspects of 

17 these conditions. Next slide, please. 

18 Now, I wanted to just spend 2 minutes on what we've learned through our 

19 experience.  Some of the things that are working for us, the access to a genetic test has 

increased the numbers in our registry, that has been a huge driver of our numbers. We 

21 have a secure platform with modern IT infrastructure, all the things that you would assume 

22 with a modern website.  We have SOPs to address privacy concerns.  We have taken great 

23 pains to make sure that the experience is accessible to members who have vision 

24 impairments.  Those solutions aren't perfect, so we do often have our coordinators spend 

time with our members on the phone to walk through the survey modules to complete 
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1 them.  And we have just fielded this last year, our first user experience survey. We have 

2 often found ourselves in reactive mode. We are trying to move more towards anticipating 

3 challenges and expectations in advance by querying our members on a regular basis and 

4 pulling out those insights so that we can modify our plans going forward. 

We have many, many challenges associated and our previous panelists have 

6 mentioned these. For us, long-term engagement and retention is a challenge.  We have 

7 some potential solutions in mind. Finding opportunities to engage our members with bona 

8 fide research studies is one.  Some other ideas, our members have expressed in interest in 

9 what can they learn about their condition, their phenotype, their manifestations, from 

other members who have contributed data like them. So that's something we're exploring 

11 going forward. And then another idea is really tailored communications plans and 

12 strategies just to this membership cohort. It is an ongoing challenge to recover costs of the 

13 program. 

14 So some of the things we're looking forward to also in the future are what are some 

ways that we can get more clinical data associated with the profile. And we also want to 

16 make sure we're steering some of our efforts towards understanding the diverse 

17 expectations of our members, some of whom would like to be only approached when 

18 there's a very specific study targeted towards them, like a clinical trial.  Some of whom 

19 would like to hear more news, whether it's directly pertinent to them or not. So they have 

very diverse expectations about their participation in our registry. 

21 And one of our other panelists also spoke to the external environment.  This is one 

22 of the reasons why operating a registry is a very dynamic process, it's always changing. Just 

23 as soon as we've implemented some new portion of our registry, something else has 

24 changed. 

So something we're looking forward to is more therapies being approved. For the 
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1 inherited retinal diseases, there's only a single therapy approved today, that's Luxturna, it's 

2 a gene therapy. We're looking forward to, especially with the pipeline today, multiple 

3 therapies being on the market in the next 5 to 10 years and that may change expectations 

4 in the role of use cases of our registry.  And we also want to continue to support efforts like 

patient-centric product development going forward.  And with new technologies like IT and 

6 apps, there are now more capabilities and we're looking towards ways that we might utilize 

7 some of those technologies, like a previous speaker mentioned before. 

8 So, I will end there and thank you again for your attendance today and I look forward 

9 to the question and answer session.  Thank you. 

MS. SAHA: Great. Thank you so much, Todd. 

11 And I invite all the panelists, speakers, to join us back and we've had quite a few 

12 questions that have come in about health equity and trying to understand diverse 

13 populations and how do we create that trust with different organizations and different 

14 patient communities. And so, have there been strategies that your organizations have used 

to address health equity issues?  Do you do any active monitoring of the backgrounds of 

16 people who join your platforms? 

17 So maybe I'll just go down the line.  If you could be brief, we've got about 18 minutes 

18 total for a lot of questions that have come in. 

19 So, Ben. 

DR. NOWELL:  Sure.  This is something we've been thinking about a lot, especially in 

21 the past year or so.  I think there are, kind of, two different issues, but overlapping health 

22 equity and also engaging diverse patients. One of the things that certainly helps us, as a 

23 registry, is the fact that we are embedded in the patient organization and so it's our 

24 mandate, as a patient organization, to provide information, to provide support, and 

represent patients from all backgrounds. So one of the things that we've done in the past 
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1 year that's worked well for us is actually to look at our registry, realize that it does skew 

2 more white, more female, than these diseases would indicate as representative.  And so as 

3 we've engaged some of our patient advisors and hired more staff to represent the patient 

4 community, as well, one of the things -- sort of a specific example, that we've been working 

on, that helps provide people with some social, I think, incentive for joining, is to interview 

6 different patients in our network and tell Dean's story or Gedalisa's  story or Santana's story 

7 so patients can see someone who's like them that's part of this network, hear about their 

8 own experience getting a diagnosis and making treatment choices. And even if people 

9 don't want to read the long-form article, patient profile, or story, we can make sort of 

sound bites and then attach that with an image or something about the person that can 

11 then be shared on social media.  So that's one way that we go about just trying to be more 

12 inclusive in our network. 

13 MS. SAHA: Great. Thanks, Ben. 

14 Todd. 

DR. DURHAM:  Yeah, we certainly do monitor who is accessing our registry. One of 

16 the ways that we stay in touch is we stay well integrated with our communications group, 

17 who are actually speaking with affected individuals more often than we are directly and 

18 finding ways to tailor our approach and engagement in that way. And one of the more 

19 promising aspects of our program is our genetic testing program.  We believe that the 

no-cost genetic testing program is really removing some barriers and entryways into our 

21 registry, so we're really hopeful to show the benefits of that program going forward. 

22 MS. SAHA: Great, thank you. 

23 Sohini. 

24 MS. CHOWDHURY: Hi.  Yeah, so as many have already spoken, this is a real area of 

interest for us and we actually funded a study called FIRE-UP, which stands for Fostering 
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1 Inclusivity in Research Engagement for Underrepresented Populations in Parkinson's 

2 Disease.  The PI is Dr. Jonathan Jackson at the Community Access Recruitment and 

3 Engagement Center at Mass General, and the goal of this study was really designed to 

4 measure barriers, attitudes, and Fox Insight accrual for underrepresented groups. 

And so what we did is we actually had four sites that we had interventions designed 

6 to see how enrollment in Fox Insight would go and then four control sites where they just 

7 did a general kind of outreach at Fox Insight, etc.  And what we found was that language, 

8 time, and obviously this is no surprise, the digital divide, no internet access or e-mail, were 

9 common barriers for participation for underrepresented groups. 

It actually said that we could have increased our enrollment in underrepresented 

11 groups by, I think about 50% if we had actually been far more sensitive about the language 

12 used, about thinking about the time, and about being more creative about digital solutions 

13 to be able to enable individuals to have access to Fox Insight study visits, etc., and things 

14 like kiosks that are at a clinical research center or the community center, etc. 

The one biggest takeaway, which I'll just say, which is really interesting is that the 

16 biggest takeaway was that underrepresented populations were just simply not asked 

17 consistently about research opportunities and that there's a bias that's there, whether it's 

18 acknowledged or not, in thinking about underrepresented groups and research 

19 opportunities. So, this is something that we're definitely looking at, we're beginning to 

explore things to kind of mitigate some of these findings and increase the representation of 

21 those groups in Fox Insight. 

22 MS. SAHA:  Great.  Thanks, Sohini. 

23 And anything you'd like to add, Pamela? 

24 MS. GAVIN: Yes, definitely reinforcing the comments of the other panelists and 

especially with what Sohini just said. I think we're also looking at we need to increase the 
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1 traction where people are and not have people come to us, whatever us is, whether it's a 

2 member organization or NORD conducting a study.  And we're also looking at what do we 

3 have in our arsenal that we could chip away at some of these challenges and these 

4 roadblocks. So we are doing advocacy work around broadband access and making sure that 

the bills that are going to Congress address some of these things. 

6 We're also doing webinars to help ensure that all those points of friction, potential 

7 friction to bring folks involved, that we bring those to stakeholders then and educate them. 

8 So that means providing resources and tools and education to our member organizations 

9 who may be conducting studies, bringing in -- and those who've done -- you know, have 

managed to crack the nut in various ways, as well as the clinicians, what role can they play, 

11 how do they help address some of the issues and challenges. 

12 You know, as bad as this past year has been relative to COVID, there are lessons that 

13 we learned even with a more common condition like COVID and our country's response to it 

14 that we can apply to various conditions that are not associated with the pandemic moving 

forward, so lessons to be learned, and we want to take every opportunity we can to embed 

16 those in whatever form it should take, whether it's legislation or otherwise, tools, 

17 resources.  So yeah, definitely great. It's not one silver bullet that's going to address it, so 

18 you have to be diligent. Thanks. 

19 MS. SAHA: Yeah, absolutely. That's a really great point and I think all the lessons 

learned, both from COVID and beyond that we're learning from each of your groups, are 

21 going to be really important. 

22 As you can imagine, something you all highlighted in your presentations has been 

23 sort of the challenges with long-term engagement. Have there been any solutions or 

24 opportunities that you've seen from your work?  And one question and specific example 

actually came up in the chat Q&A with about, you know, the use of gamification, are there 
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1 maybe different populations that might respond to that, especially in a long-term type of 

2 engagement strategy. 

3 So any one of you want to speak to that?  Ben? 

4 DR. NOWELL:  Sure, I can start.  Yeah, so I think one of the things that I heard as a 

great way to conceptualize value and engagement over time is to think about what, you 

6 know I don't love this phrase, what is the value proposition, because it sounds very 

7 commercial or corporate, but I think we do need to think in terms of what are the 

8 incentives, what are the motivations for people to participate in our networks and in 

9 research in general. And Bray Patrick-Lake, who's a good leader in this field in terms of 

patient engagement, talks about there's really three different forms of incentive: there's 

11 social incentives, there's financial incentives, and there's also informational incentives. 

12 So, I think as we all think about the strategies that we're employing to invite, recruit, 

13 and retain people in our networks, that it's important to think about what are we doing 

14 along each of those domains.  So socially, I think a few of the other speakers here have 

talked about webinars, so I think providing information that's valuable back to patients right 

16 away, even from the research that we're learning in our network or even elsewhere.  So, for 

17 example, we did -- you know, as I mentioned, COVID has been a really big topic for all of us 

18 this year and for the members of our network, of course, as well. And so as the American 

19 College of Rheumatology put together a guidance about COVID-19 vaccination, you know, 

of course it's very early so there wasn't evidence, it's not a clinical guideline, but it's a 

21 guidance based on the best information that we have, based on what the experts are saying 

22 within rheumatology. So that was our most well-attended live event ever for our network 

23 because we were providing something useful as soon as it came out and was a place that 

24 patients could get that and ask questions from the chair of that committee right away.  I 

think things like social incentives, that's more of an informational incentive, but I think 
Free State Reporting, Inc. 

1378 Cape Saint Claire Road 
Annapolis, MD 21409 

(410) 974-0947 



 
 

 
  

  
 

 
        

          

      

     

     

     

         

       

   

      

    

       

           

    

      

      

      

          

      

     

        

      

      

      

   

5

10

15

20

25

76 

1 social incentives also are like how am I giving back, you know, people want to see other 

2 people like them and be able to help other people like them by helping to generate that 

3 information. And then financial incentive, because the first one is always thought of, I 

4 think, in traditional clinical research is what is the patient incentive, you know, do we send 

a gift card or whatever.  But I think social, informational, and financial incentives, I think if 

6 you combine those and think about creative ways to do that, that's a good way to engage 

7 people over the long term and I think it's something we're always learning and trying to get 

8 better at. I mean, the foundation of ours is an informational incentive with that symptom 

9 tracker, but that by itself doesn't pull people in and keep them. 

MS. SAHA: Great, thank you. 

11 Anyone else want to address the long-term engagement? 

12 MS. CHOWDHURY:  I'll just add, you know, Fox Insight is really designed as a study 

13 not really as a registry, although I know a registry can encompass studies.  So for us, one of 

14 the ways that we really found people remain engaged is actually sharing with them the 

research outcomes, so papers, informing them about talks, having videos as thank you's 

16 from the investigators who have utilized the data, explaining in the videos why they used it, 

17 how they hope it's going to help the disease or affect treatment paradigms, so there's a 

18 connection there. Again, I think the challenge, particularly with an online approach, is the 

19 lack of human interaction. So when you can do things with videos and they put a face and a 

name with their research and they can sort of see that, it helps add that human sort of 

21 component that I think is missing. You mentioned gamification. I do think our community 

22 has responded very well to gamification. We have had what we call super-users who just 

23 do everything, if possible, that is offered to them. And so on volunteer days or things like 

24 that, they can have buttons that they can put on their Facebook pages or their social media 

that talks about how they've contributed to research, how many hours they've spent on 
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1 research or how many surveys they've completed and things like that.  And I think, again, 

2 it's not perfect, I think you need a lot of different strategies to address the different 

3 personas, frankly, of individuals that are participating, but there are some ways to kind of 

4 be successful.  It's just trying to constantly think of new things in an online world that is, I 

think, the challenging aspect of it. 

6 MS. SAHA:  Great, thanks. 

7 One question that's come in, and I think many of you have alluded to it in some way, 

8 is about clarifying the timeline for patient-driven registries in comparison to clinical 

9 investigations and is some of this work being done in parallel, is it after, is it independent to 

a process and how are we sort of thinking about or how you all thinking about linking the 

11 information you're gaining from patient-generated registries into medical product 

12 discussions or investigations? 

13 Todd, do you want to speak to that first? 

14 DR. DURHAM:  Sure.  I think in our case, our registry predated any therapeutic 

development whatsoever, so it's been around for a while.  I think for me this is a forward-

16 looking question, "How can we support perhaps long-term effectiveness studies of new 

17 therapies through our registry?" So, it will be interesting to see. We certainly have the 

18 capability to know and report on who's got access to which therapy or gene therapy or 

19 whatever treatment they have and over the long term, for example, what's their workforce 

participation like or does that differ from individuals who were not able to access the 

21 treatment. Things like that, I think, are both consistent with our mission and also feasible 

22 with our platform.  So, I think those are interesting questions to me. 

23 MS. SAHA:  Great, thanks. 

24 I know, Pamela, with a lot of the natural history study work at NORD there's been a 

lot of discussions there, so would you like to comment? 
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1 MS. GAVIN:  Sure, I agree with Todd. I think early and often, and engaging with 

2 patients if you have a study approach that allows the patients to be engaged wherever they 

3 are in the process, wherever the product development is in the process, the sooner the 

4 better, but it doesn't end with a product being approved.  So, the ability to design multiple 

studies, and you can engage the right subset of your population appropriately on the same 

6 platform so they're not being broken out into multiple different registries, I think is really 

7 important.  Just a good solid data quality principle behind that. So, I completely agree, we 

8 shouldn't be breaking patients up into multiple datasets if we can help provide the 

9 resources that they need to support them, to self-support the product development process 

as long as it takes. 

11 MS. SAHA:  Great, thanks. 

12 Sohini, and then maybe Ben. 

13 MS. CHOWDHURY:  Yeah.  So, I would say that with respect to your question about 

14 compiling the data together, we have had some experience linking data provided by 

individuals in Fox Insight with data from individuals who participated in more traditional 

16 clinical studies. So they were participating in drug trials and then after the fact, they were 

17 encouraged to enroll in Fox Insight. And so, we were able to actually connect their clinical 

18 data that they provided through the study with the Fox Insight data, which again gives a 

19 very unique perspective. 

I would say that, and you might be getting down to this later, the challenge there is 

21 just that it's two different datasets and I think that when we're looking at kind of, at least 

22 with Fox Insight, you know I mentioned this as a key takeaway, when you're looking at the 

23 learnings from patient-reported data, it is a different database, for lack of a better word, 

24 than it is from data that are collected under a more traditional clinical research paradigm. 

And the harmonization of those data to be able to actually gain insights to inform, for 
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1 example, product development or whatever it may be, that is not a simple matter. 

2 And so I would just say that I also think, just like Todd, this is a little bit forward 

3 thinking, we want to be able to leverage it, but I would also say that right now this type of 

4 data and the harmonization and the integration of this type of data is still, I think, in a 

relatively immature state, we're learning a lot as we do it but it's different, it's a different 

6 type of dataset. There's a lot of verification and validation that maybe needs to still go on 

7 to be able to understand what it is. 

8 And so those are things that are happening, but I have no doubt they are going to 

9 mature and that it will actually inform product development because what's a better way of 

understanding how you should develop a product than to be able to get the insights directly 

11 from the individuals who would be utilizing it? 

12 MS. SAHA: Great, thank you. 

13 And Ben, maybe if you could briefly touch on anything and then I have one last 

14 question and I'm going to ask you to use the show of hands function or just literally raise 

your hands before we break for lunch. So, Ben. 

16 DR. NOWELL: Sure, briefly. I know I don't want to stand between anybody and 

17 lunchtime. So I would say, I think for us, the sort of hybrid approach, because as I 

18 mentioned, ArthritisPower is a registry but it's also an app, and so I think the flexibility of 

19 being able to work with clinical sites that conduct trials and investigational studies and be 

able to recruit the patients, you know, from the doctor's office or from a clinical site into 

21 ArthritisPower so that you have that kind of rich data that comes from both the patient-

22 generated, direct-to-patient kind of information and interface, but also from the clinical 

23 data that's coming from the doctor's office, as well, and lab data that you can collect there. 

24 MS. SAHA: Great, thank you. 

And one last question that we heard a little bit in this session and I know will be 
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1 touched on later as well, is have you all gone through IRB approvals for your registry work? 

2 And if you could just raise your hand if the answer is yes.  Right, that's a hundred percent. 

3 So, with that, I know there's been a lot of questions about continuing about IRB and 

4 engagement and privacy, which actually will be parts of our discussions later this afternoon. 

5 So I want to thank our awesome panelists today for really providing their perspective on the 

6 wonderful work that you're doing in patient-driven registries and really incorporating that 

7 patient-generated health data in the disease and conditions that you work with. 

8 And with that, I will stop talking so that we can let everyone get to lunch and we will 

9 be back in a half an hour and look forward to everyone engaging in our afternoon sessions. 

10 And just a reminder, all of the videos and slides will be made available after this meeting. 

11 Thank you. 

12 (Whereupon, at 12:41 p.m. a lunch recess was taken.) 
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1 A F T E R N O O N  S E S S I O N 

2 (1:10 p.m.) 

3 DR. MARINAC-DABIC:  Good afternoon and welcome to our first afternoon session 

4 that's going to focus on stakeholder perspectives on methods of patient-generated health 

data integration into the healthcare ecosystem. 

6 It is my great honor to introduce our two speakers for the session, Drs. Elise Berliner 

7 and Stan Huff.  First, we're going to hear from Elise Berliner.  She's the Director of the 

8 Technology Assessment Program at the Agency for Healthcare Research and Quality. 

9 Elise. 

DR. BERLINER: Hi, everyone and thank you so much for having me at this meeting. 

11 I'm going to talk about evidence needs for patient-generated health data.  So next slide. 

12 So at AHRQ we do evidence reviews, we do systematic reviews, we do 

13 comprehensives reviews of the literature that has a critical appraisal of evidence, 

14 synthesizes and summarizes the results from multiple existing studies, and looks at things 

like effectiveness and harms, comparative results, and research gaps. So next slide. 

16 Our reviews are used by multiple organizations including clinical practice guideline 

17 developers and coverage decisions in public and private health plans, and they're also used 

18 by researchers to make prioritized research agendas. So next slide. 

19 So, I'm going to tell you about a recent review we did on automated-entry patient-

generated health data for chronic conditions. This report was done by our ECRI-Penn 

21 evidence-based practice center. I put at the bottom of this slide, I put a link to the report, 

22 so I would encourage all of you to take a look at the full report.  But we reviewed the use of 

23 patient-generated health data for prevention or treatment of 11 chronic conditions. We 

24 focused our reviews on health outcomes including mortality, quality of life, and symptom 

improvement, but these outcomes were not measured in any studies.  We looked at 114 
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1 studies using 118 unique devices and 26 mobile apps. So next slide. 

2 So overall these are our findings. We found a possible positive benefit for health 

3 outcomes for heart failure, coronary artery disease, asthma, and a surrogate outcome of 

4 blood pressure.  For obesity, there was consistent evidence of a lack of effective PGHD 

interventions on the surrogate outcome of body mass index or weight.  We found a 

6 beneficial effect on time to cardiac arrhythmia detection, but unclear impact on health 

7 outcomes and unclear for five other conditions including COPD, diabetes prevention, sleep 

8 apnea, stroke, and Parkinson's disease. So next slide. 

9 So, these are our findings for weight loss.  So we looked at -- there were -- these are 

all the studies and the dot is the average effect from the studies, and 5% of body weight is 

11 considered a clinically significant difference.  So, you can see about half of the studies had 

12 some weight loss and half of the studies had some weight gain, but, overall, no study had 

13 more than a difference of 5% of body weight. So next slide. 

14 For blood pressure, the situation is a little bit different.  So looking at systolic blood 

pressure where 2 mm/Hg is considered a clinically significant difference, about half of the 

16 studies showed a benefit for PGHD.  So next slide. 

17 And I just want to say something about health outcomes versus the surrogate 

18 outcomes. So we found a beneficial effect on time to cardiac arrhythmia detection, but 

19 that's an unclear impact on health outcomes and I'll just, I'll point you to a draft U.S. 

Preventive Services Task Force evidence review that just came out on screening for atrial 

21 fibrillation, so I just want to really, really note that this is a draft, it is not final, but the draft 

22 findings are consistent with what we found, which is they define subclinical atrial fibrillation 

23 of episodes of device-detected atrial tachyarrhythmia that are not clinically apparent 

24 because they do not result in symptoms but that may be confirmed as clinical AF by 

physician review, but that we really need research on new consumer devices marketing for 
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1 heart rhythm monitoring and their role in screening for AF because of the increased 

2 marketing to and use by consumers for monitoring overall health and wellness.  And, this is 

3 the important part, such tools increase the opportunity for AF detection but management 

4 based on detection through these tools is not yet defined.  So, what we found is that there 

are no studies on health outcomes just on time to detection. So next slide. 

6 And so just another note on health outcomes versus surrogate outcomes.  For 

7 obesity, there was consistent evidence of a lack of effect for PGHD interventions on the 

8 surrogate outcome of body mass index or weight, but I really want to stress again that 

9 health outcomes were not measured, so are there other benefits? Are people having 

increased exercise or other benefits?  We don't really know. So again, very important to 

11 measure health outcomes. Next slide. 

12 Okay, so I just want to draw your attention to one issue that was flagged in the 

13 report, which is that these devices are rapidly evolving, the rate of technology, new 

14 technologies, and innovation is really rapid, so we looked at the similarity of devices to 

devices that are currently on the market.  So black is most alike to devices on the market 

16 now and then gray is intermediate and white is least alike.  So you could see for some 

17 conditions the devices, some devices, the devices on the market are very similar to devices 

18 that were used in the study, but for some, the studies used very different devices than are 

19 on the market today, so that's another consideration when designing research. So, next 

slide. 

21 I also want to point out that PGHD devices are not used alone, they’re used as part 

22 of multi-component intervention. So I just took this diagram from the millionhearts.hhs.gov 

23 website, so if you look at the bottom half of the diagram, the self-monitored blood pressure 

24 device is used together with supports that could include training and consultation.  So it's 

not like you're just handing a device to someone, there's a multi-component intervention 
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1 that includes support.  So this is really important for payors, because what are they actually 

2 paying for, and also for health systems that are implementing these because you have to 

3 know who is going to do the support, what are the components of the support, and also 

4 payors especially want to know is the device providing an incremental benefit over all the 

other supports that are part of the multi-component intervention. So, the data I showed 

6 you before for obesity and hypertension, those are studies that were designed to see 

7 whether there is an incremental benefit of the device over the other supports. 

8 But these supports also have to be considered in the study design, so a lot of, some 

9 of the issues we found in the studies is that some studies use non-device related 

interventions that require highly specialized skills and training and may not be available 

11 outside the study institution, and some studies use supportive technologies that might not 

12 be available outside the study institution. 

13 So again, these draw a lot of questions about generalizability and about payment 

14 and implementation issues.  So, if these supportive technologies and highly specialized skills 

and training are necessary, we have to build in funding to fund those or, so those are just 

16 some issues to think about.  Next slide. 

17 This slide is just an overview of the study designs that we found. So, the white are 

18 studies that looked at only multi-component interventions without trying to find an 

19 incremental benefit of the PGHD device and that was most of the studies. The next most 

common type of study is the lightest gray, which is looking at the, it's looking at the 

21 incremental benefit of the PGHD device, but it does not measure health outcomes.  So, 

22 most of the studies are these categories that are not answering the questions of interest.  

23 So next slide. 

24 Just finally, I just want to point out some applicability and implementation issues. 

So, the populations in the study, less than 20% of enrolled patients in CAD studies were 
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1 female. We know that heart disease is a big killer of women but they're not very well 

2 represented in these studies.  Only nine out of 114 studies enrolled rural populations.  So, 

3 we have a lot of hope that these kinds of interventions, PGHD, mHealth, and telehealth will 

4 be helpful for rural populations that don't have access, but they're not represented very 

well in these studies.  There's a general need to enroll demographically diverse populations 

6 ensuring representation of patients of different genders, races, and age groups. 

7 Other issues to consider, there's high variability in measured levels of adherence, 

8 there's questions of access to technology and internet access, patient willingness to share 

9 data issues of privacy and security, and provider infrastructure to receive data/incorporate 

review of data into workflow, whether that's billable time.  Next slide. 

11 So overall, systematic reviews provide a comprehensive overview of what is known 

12 from existing research and what research needs to be done. I highly encourage anyone 

13 who's designing a study to do a systematic review, look for an existing systematic review, 

14 find out what's been done and use that to design your study. 

And our needs are improved recruiting of diverse populations and reporting of 

16 clinical and social determinants of health in study publications, rigorous studies that look at 

17 health outcomes over longer timelines, attention to implementation issues including 

18 patient adherence, provider workflow, patient health literacy, and access to technology. 

19 We need to understand the specific impact of the PGHD device and other components 

within multi-component interventions, and we need new frameworks for evidence 

21 generation that keep up with rapidly evolving technologies. 

22 So, I'm looking forward to the discussion.  Again, thank you for inviting me.  And with 

23 that, I'll hand it over to Stan Huff. 

24 DR. MARINAC-DABIC:  You're on mute. Well, yes. 

DR. HUFF:  Now I'm unmuted. Thank you, Elise. 
Free State Reporting, Inc. 

1378 Cape Saint Claire Road 
Annapolis, MD 21409 

(410) 974-0947 



 
 

 
  

  
 

 
       

       

       

       

          

  

       

       

    

     

    

             

      

   

         

     

      

     

   

       

    

      

     

   

     

5

10

15

20

25

86 

1 Stan Huff with Intermountain Healthcare in Salt Lake City.  I'm taking a little, a 

2 different tack.  I'm focused today on sort of the technical data inclusion of patient-

3 generated health data and because I think there are a bunch of other folks that are better 

4 than me, know more than me about the research, the applicability, the value, but I'll focus 

on how we use and access that data at sort of more of a data level, a service layer.  So next 

6 slide, please. 

7 So I always try to remind us what we're trying to do, which is help people live the 

8 healthiest lives possible and clearly, in the context of patient-generated data we can't do 

9 that without asking the patient questions and without recording their responses and 

without them volunteering things that are going on, so we need to always remember what 

11 we're trying to do this for. Next slide. 

12 So, there are four things that I want to say, so this is sort of the agenda. My strong 

13 feeling is that patient-generated data needs to be stored with all other patient data and I'll 

14 go into the details of that. 

A key principle related to that is that for all data, whether it's patient generated or 

16 whether it comes from nurses or respiratory therapists or physicians or social workers, etc., 

17 we need to have good provenance information, and that's what leads to appropriate and 

18 accurate use of the data when we understand where all of the data comes from and the 

19 context in which it was collected. 

A third thing is that you don't want to make special pre-coordinated LOINC codes for 

21 patient-generated data, and I'll explain a little more about that. 

22 And finally, using the provenance data, you can determine exactly which data to use 

23 and which data to display so that the system works the way that everyone would expect it 

24 to.  Next slide. 

So there are people who are proposing that patient-generated health data should go 
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1 into its own database, so if you will, you know, clinician-entered data would go into the EHR 

2 and patient-generated health data would go into a separate database, sort of a parking lot 

3 place, and then it might get migrated over to the EHR when the patient was, after a clinician 

4 had reviewed the patient's input.  Next slide. 

And what I'm proposing is the data that comes from clinicians, the data that comes 

6 from patients, should all be in the same database.  Next slide. 

7 So, don't do that, don't segregate the patient data into its own place because that 

8 just makes it harder to use and to integrate with the rest of the system. And I'll explain 

9 more about that as we go along. So next slide. 

So, what are some of the things that I hear? People say “I don't want to see patient-

11 entered problems on the problem list” and they argue that patient-generated health data is 

12 less reliable than clinician-entered data and they, you know, there's already too much data, 

13 especially when they're thinking about data that might come from personal devices, from 

14 Fitbits or exercise watches, etc., that kind of stuff, they're thinking that would overwhelm 

the system. 

16 And then there's also a legal question, sort of, you know, if clinicians don't see the 

17 data first then they feel like there could be some liability for the data and that they would 

18 be held liable for potential malpractice or something because of that liability.  So, next slide. 

19 So, the answer to these kind of challenges, really, is about how we collect the data 

and how we especially provide provenance information and provenance information 

21 typically is who, what, where, when, why kinds of information and that's particularly 

22 important here, as well as other kinds of contextual information. 

23 So for instance, if we're talking about serum glucoses, it's probably not just that it's a 

24 serum glucose, but you may want to know, for instance, whether it was a random 

measurement or whether it was a fasting measurement because those have very different 
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1 clinical value. You might want to know whether it was done by a glucometer at home 

2 versus done in a certified CLIA laboratory.  But the point is that if you collect this 

3 information, then you'll be able to decide how to use the data appropriately and that 

4 becomes a part of the system. 

So, kind of, arguing from the first slide, if you segregate the data and then try to 

6 decide what to do, what you're doing is, sort of, enforcing today's policies at a fundamental 

7 infrastructure level and what that implies when you write programs is that you would have 

8 to search for serum glucoses out of the EHR or from a lab system, etc., and then search for 

9 patient-generated data that came from sources at home. And that just is awkward and it's 

much easier to search for all glucoses and then if you only want the ones that were entered 

11 at home or you only want the ones that came from a laboratory, then you can distinguish 

12 that because it says in them what kind of device was used, what the setting was, where the 

13 measurement was made, all of that kind of information.  So that is, I think, a much better 

14 architectural approach to what we're trying to do.  Next slide. 

So, this is just an example, then, of the serum glucose. The patient data, of course, 

16 we want to label it with a LOINC code and with the appropriate units of measure, and we 

17 want to know when it was collected, when it was observed. The measurement method or 

18 device which, in this case, was a glucometer and the setting is the patient's home, and then 

19 the context that this was the fasting measurement as opposed to a random measurement 

of glucose. 

21 And so, if we collect that kind of provenance information with the data, then we can 

22 use it wisely, we can filter out things that we don't want or we can be inclusive, which I 

23 think is more the trend that we're heading for today is including as much data as we can get 

24 because it adds value and, I think, for too long there have been questions about the 

reliability of the data and then I think when we look at the reliability of how data is 
Free State Reporting, Inc. 

1378 Cape Saint Claire Road 
Annapolis, MD 21409 

(410) 974-0947 



 
 

 
  

  
 

 
    

      

        

    

        

          

       

    

     

       

     

    

    

     

       

         

     

   

     

   

       

     

      

       

        

5

10

15

20

25

89 

1 represented in the electronic medical record from clinicians, we found that that's not 

2 perfect, either.  So, in general, the better data we have and the more accurate data we have 

3 from patients and from all sources, the better care we're going to be able to take care of 

4 patients, provide to patients.  Next slide. 

Now, this is a little bit technical, but important. Within LOINC you would have two 

6 choices for the LOINC code that you would use for a glucose, a certain glucose. You can use 

7 the generic code that basically says this is a serum glucose and then you have that other 

8 provenance information that accompanies it. 

9 The other way you could do it, and you don't want to do it this way, but the not-so-

good way to do it is you make a LOINC code that says this is a patient-generated health data 

11 glucose, so you're pre-coordinating or making a glucose that is special for patient-generated 

12 data and again, there are two problems with this, at least. One is that you then start 

13 making thousands and thousands of codes for everything that you can say about a patient 

14 and you have, if you will, the clinician or standard version LOINC code and then you have 

the same meaning except that you specified in the code that this came as patient-generated 

16 health data. And that, again, just makes the data more difficult to use and forces people to 

17 query different databases or to query the same database twice to get all of the glucoses and 

18 it makes it difficult to use in clinical decision support and caring for the patient.  So, I don't 

19 want to see any LOINC codes or proposed LOINC codes that have glucose generated by 

patient kind of style.  Next slide. 

21 So, this is just a summary of what I've said, that patient-generated data should be 

22 stored in the same place that other patient data is and along with respiratory therapy data 

23 and social worker data and home health nursing, etc., etc. And so, we do that by the use of 

24 provenance data so that we -- and context information so that we know where it should be 

used. And we don't want to make special LOINC codes that say patient-generated data, we 
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1 just want to collect that provenance information and knowing that it was generated by the 

2 patient in the setting of where it was collected, etc. We do that as additional pieces of 

3 information that accompany the data.  And so, we use those, that provenance data, then, 

4 according to particular use cases and whoever's doing the analytics or creating a clinical 

decision support program based on their needs and their use case, they can decide which 

6 instances of patient data they want to include in their study. Next slide. 

7 Thank you.  This is a picture of Dr. Homer Warner, who is my mentor and a great 

8 inspiration to me in my career and I just give recognition to him.  Thanks. 

9 DR. MARINAC-DABIC: Thank you.  Thank you so much to both Stan and Elise for 

fantastic presentations.  Collectively, they brought together such an interdisciplinary 

11 national and international experience in the standards space, you know, both LOINC and 

12 FHIR areas of development, interoperability, and also health technology assessment. So, 

13 thank you so much for summarizing that in these short presentations. 

14 Now, I would like to extend my wholehearted welcome to our distinguished panelists 

today, and it literally takes a village for us to work together to actually bring about the 

16 change and new areas of development to make this community stronger. 

17 So, I would like to first welcome Mr. Brandon Arbiter, who was diagnosed with Type 

18 1 diabetes when he was 27 years old and started working in many different ways on how he 

19 can actually ease the burden of diabetes in his own life through technology and actually 

that led him to where he is today as the VP of the Product and Business Development at 

21 Tidepool, and he obviously has more to say in his biography, but I'm going to try to make 

22 short introductions so we can have more time for the discussion. 

23 Then I would like also to welcome Ms. Andy Coravos, who is the CEO and 

24 Co-Founder of Elektra Labs, building a digital medicine platform focusing on digital 

biomarkers for decentralized clinical trials.  Again, a very cutting edge area of influence and 
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1 area of activity. She also serves as a research collaborator at the Harvard-MIT Center for 

2 Regulatory Science.  Again, welcome. 

3 Then welcome to Dr. Joe Drozda, who is a cardiologist and the Director of the 

4 Outcome Research at Mercy Health.  And obviously, to many folks in the device space, he's 

also known as an unprecedented champion in the implementation of UDI with a lot of very 

6 innovative approaches of how the unique device identification can be built into the clinical 

7 workflow, so welcome, Joe.  And thank you for all that you've done thus far. 

8 Now, to Dr. Charles Rardin, again, a wholehearted welcome. He represents the 

9 urogynecological community.  He has done so much for our urogynecology Coordinated 

Registry Network with also development of the ACQUIRE registry and piloting a lot of 

11 patient-generated tools to actually get information directly to the patients and integrated it 

12 with the registry itself, so that's one of the very first successes that he had in the 

13 Coordinated Registry Networks and integration of the patient-generated data. 

14 And the last but not the least, Dr. Kevin Haynes, who also has a very interdisciplinary 

and very encompassing of many different medical products, actually career.  He's a Principal 

16 Scientist at HealthCore. He is a principal investigator with Patient-Centered Outcomes 

17 Research Institute and also the PI for HealthCore within the FDA Sentinel Initiative and also 

18 with the FDA BEST initiative, so his expertise actually cuts across different medical products, 

19 medical devices, medical -- also the pharmaco side and biologics. 

So welcome to all of you and again, we're going to have a great discussion today. 

21 We still have a good portion of time to actually start really embarking on what is the current 

22 status and what we can change. 

23 So, I'll start first with a question. So how can we describe the current status of 

24 integration of different types of data sources? And then looking forward, what other types 

of information would be useful, especially in the device space, to link those different data 
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1 sources, for example, UDI or any other ways of how we can link data sources? And I think 

2 natural first candidate for this question would be Dr. Joe Drozda. 

3 DR. DROZDA:  Yeah.  Thanks, Danica. And this is obviously a topic that's near and 

4 dear to my heart, we've been, kind of, working on in this area for over 10 years.  And Jimmy 

mentioned unique device identifiers or UDI this morning in his talk and the importance of 

6 UDI and the fact that it hasn't been implemented as much as it should've been and that's 

7 unfortunate because UDI is a key. You know, you think about barcodes, you think about 

8 how consumer products from cars to cookies to chips, we can track consumer products 

9 from the point of manufacture to consumption and we know what's happening in that 

supply chain and what's happening even to the consumer and you get those notifications 

11 when your car is recalled, etc. 

12 We need to get there with medical devices and UDI is really the key for that. It's an 

13 index key that can be put on a device at the point of manufacture and they can track the 

14 device all the way to the provider, all the way to the consumer and beyond so that we can 

actually track devices, evaluate the performance, look for early safety signals, etc. And I 

16 think this was the vision that Congress had for the UDI when it mandated it back in the 2007 

17 MDUFA laws. 

18 So, that's where we've been spending a lot of time trying to implement UDI and we 

19 just found that actually scanning a UDI at the point of care where it's actually given to a 

patient, implanted into a patient, used on a patient and once you do that, if you could join 

21 that UDI, that device identifier with the patient, now you've got a dyad of information that 

22 you can move to various places, into the electronic health record, to the provider to use as 

23 they're following the patient, to the insurance company, and maybe even end up on the 

24 claim forms, so we can use claims data sometimes, Kevin. Or even to the patients 

themselves and that's really where we're seeing this having tremendous value, that that can 
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1 go into an app that the patient can carry with her the rest of her life and be able to track 

2 what's happening with the devices over time, if there's some problems of safety or 

3 performance, can even contribute data if the patient runs into problems.  This is a real, a 

4 big vision that really hinges on health systems and hospitals and providers scanning at the 

point of care and I think we've come up with ways that we can do that at Mercy without 

6 actually, you know, making workflow more complex.  As a matter of fact, it's simplified and 

7 if you'd look at our cath labs and our -- and go into our operating rooms and talk to the 

8 clinicians about using the UDI scanner, you can't take it away from them now because it 

9 really works. So those, I think, is really a key to unifying databases and to tracking devices 

over long periods of time. 

11 DR. MARINAC-DABIC:  Thank you, Joe. 

12 I'm going to try to also weave into this discussion, which is obviously very 

13 spontaneous, but I'm going to also add some of the questions that just came through the 

14 chat box and to so whoever wants to address it, maybe Stan or someone else on the panel. 

What are some of the barriers that patient-generated health data currently faces? And can 

16 you address the barrier of reliability and accuracy of data from patients to ensure data 

17 information are transparent to clinicians? Any from the panel would like to address? 

18 MR. ARBITER: Sure, this is Brandon. 

19 DR. MARINAC-DABIC:  Um-hum. 

MR. ARBITER:  So I think one of the barriers that we see in the diabetes space is, is 

21 there a conflict in motivation between researchers who want access to patient-generated 

22 health data and device companies who might not want free access to that same device 

23 data.  Tidepool has taken a stand and it's right on top of our privacy policy that you, as a 

24 person with diabetes uploading to Tidepool, you own your own data and Tidepool will only 

do with it what you ask and we'll do with it exactly what you ask. But there are some device 
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1 companies in this space who are, who meticulously prevent people with diabetes from 

2 providing their data to research and I think that that is a particular barrier. 

3 DR. MARINAC-DABIC: Thank you.  Excellent. 

4 Anything from the urogynecology community, anything from you, Charley, that you 

would like to add on? 

6 DR. RARDIN:  Yeah, I think that  we continue to learn in the scientific and surgical 

7 community that one of the challenges to measuring our outcomes is, in fact, the answers 

8 that we think we're looking for and that every time we determine what we think is 

9 important as far as outcomes when we actually do a deep dive into what's important to 

patients, we’re a little off or at least there's a potential for misconception, so that's both a 

11 challenge and an opportunity. 

12 Certainly, we've learned that patient engagement through the whole process of 

13 registry development and minimum core datasets and all the important milestones along 

14 the way, having patient engagement is important, so we continue to do our best to answer 

the right questions. 

16 But specifically, in terms of this, in terms of getting patient-generated data, the 

17 challenge, of course, is what questions are we going to ask them and what information are 

18 we going to ask them to provide. And one thing that we did from the very beginning, 

19 although this gets very challenging from an analytic point of view, is to provide an open text 

field, tell us your story, tell us a little bit about what you think about the device that you 

21 had implanted or the surgery that you had because really, that's what we're trying to do is 

22 to learn their part of their story. 

23 And I'm just looking at some of our most recent inputs there that really are a little 

24 bit nuanced, but really kind of reflect the experience that we have taking care of patients, 

“this is wonderful, I would do it again,” “there a little twinges of this or that but I'm so 
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1 happy overall” and that really sort of engages, I think, the patients so that they are not just 

2 clicking off boxes on a validated questionnaire, but actually get a chance to tell their story. 

3 So I think that we approach that from a point of view of saying “yes, it's a challenge to know 

4 exactly all the right questions, so let's ask the questions we think we need but give them a 

chance to answer the questions we didn't think to ask.” 

6 DR. MARINAC-DABIC:  Thank you, those are excellent points. 

7 So another question from the audience which has to do with how to minimize the 

8 burden on clinicians and others that are involved in the evidence generation field, so how 

9 to, in fact, make sure that by being granular in our attempt to get input from the patients, 

we actually also do not overburden folks that are entering the data. So, any thoughts on 

11 that? 

12 MS. CORAVOS:  I think there's different ways of having some of this data, so some of 

13 it might be physically entered, maybe you're doing some sort of questions or surveys, but 

14 there's also passively generated data.  So for people who are using different types of 

wearables, I try not to use the word device because not everything is necessarily a device, 

16 which is a term of art with the FDA, but connected sensors have a lot of opportunity to 

17 meet people much more where they're at and imagine you're trying to measure somebody's 

18 sleep or how they move, it's very different in somebody's home environment than in other 

19 settings, so there's a lot of opportunities. 

And then I think one of the really powerful things about some of these other types of 

21 tools is since many of them are connected to the Internet, the data's already been cleaned 

22 because you're setting it up in a certain way and it can have much better ways of tracking 

23 that data over time, as well. 

24 DR. MARINAC-DABIC:  Thank you. Thank you for those great points. 

DR. DROZDA: Let me add something from a clinician point of view.  If you are 
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1 wanting patient-reported information and, you know, how does it actually work in the 

2 workflow? I think that's where we always have to start.  And for instance, if you have 

3 somebody who's had bypass surgery or had coronary stents and they're going back to their 

4 cardiologist who is treating them for the angina for which they have the stent, so the 

cardiologist is going to ask them a series of questions trying to determine if they're still 

6 having angina and, if so, how bad and how much trouble are they having with it.  Well, 

7 there are standardized questionnaires like the SAQ that the patient can fill out ahead of 

8 time, actually to be incorporated in the medical record, the clinician can see it when she 

9 walks in the room and now the visit is cut by about 5 minutes. 

So, you captured patient-reported data in a discrete fashion and it's now included in 

11 that great data architecture that Stan just showed, and you've saved 5 minutes of time for a 

12 busy cardiologist.  If you start working your way through these questions starting with 

13 workflow, etc., you can come up with solutions that work for everybody.  Hopefully. 

14 DR. MARINAC-DABIC: Thank you. 

So another very interesting question from the audience that I would like to hear the 

16 panel's input on which has to do -- what are some of the career opportunities or skill sets 

17 that are needed as the collection of patient health data are transitioning to digital 

18 landscape? Are we talking about IT background, quality, regulatory, or a combination of 

19 that?  Any thoughts from the panel? 

MS. CORAVOS: I'll definitely add in.  First of all, I think there is a lot of opportunity. I 

21 think people use the term like someone's technical or nontechnical, I really hate that, you 

22 know, we're all part of the digital world and I also never think it's too late to get involved in 

23 some of this stuff.  So, when I was in my twenties, I ended up going to a coding boot camp 

24 and I got hired as a software engineer.  There are people from all different ages and so I 

think there's a ton of opportunities to really think about how to learn some type of 
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1 engineering, some type of data science. 

2 And then the area that I very strongly recommend that folks get involved in is really 

3 thinking about what does it mean to be connected to the Internet and how does that 

4 impact security and data rights and those two things are different. So data rights, and 

Brandon from Tidepool has a lot of really -- Tidepool is really a leader in thinking about data 

6 rights and if you think about security, this is where you might have some sort of attacks on 

7 systems that you don't necessarily want. I think many people get really nervous around 

8 security, like what are these hackers and are they bad? There's black hat hackers and 

9 there's white hat hackers and maybe there's some gray in the middle. 

And when I previously served at the FDA in the digital health unit, the way I had 

11 gotten involved was through the security research community, so the FDA has really tapped 

12 in with organizations like DEFCON and the Biohacking Village which has a number of white 

13 hat hackers. And so I think it's really important for people to think about what are the 

14 different types of roles and how do people get involved in different ways and maybe some 

of the perceptions they have about different roles may not necessarily be true.  So, if you 

16 ever thought that the FDA works with hackers, they do, and they're there to keep you safe. 

17 DR. MARINAC-DABIC:  Thanks so much. 

18 Any other panelists that would like to contribute to this question? 

19 MR. ARBITER: I think one --

DR. BERLINER:  One of the -- oh, go ahead. 

21 MR. ARBITER: Elise, you go. 

22 DR. BERLINER: Yeah, so one of the fascinating things I just read about the vaccines is 

23 how college students all got together to help elderly people find vaccine appointments.  So 

24 you have like this very technically adept generation and then there's a generation who 

maybe isn't so technically adept and I wonder that this whole idea of personal care for 
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1 people as they age or as they're getting sick, that I wonder if there's going to be like a whole 

2 new job of helping people deal with all this technology and how that's going to play out in 

3 the future. 

4 DR. MARINAC-DABIC: Yes, interesting. 

Brandon. 

6 MR. ARBITER:  One of the things that we're talking to candidates a lot about now is 

7 virtual clinical studies and I think that Tidepool was interested in starting to work on these 

8 before COVID, but now that COVID has happened and it's converted a lot of the existing 

9 clinical studies into virtual studies, there's -- people probably became much more familiar 

with virtual studies and how to run them than they ever anticipated and there are a lot of 

11 tools out there that can be leveraged for virtual clinical studies and a lot of these sensors 

12 that Andy was talking about, for instance, that can be cloud connected are perfect for a 

13 virtual clinical study. 

14 So, I would say for folks who were surprised to get exposed to virtual clinical studies 

while doing their job during COVID, that I think is a really valuable skill set now for any 

16 medical device company because it can lower the barrier to starting clinical studies, lower 

17 the cost of clinical studies, and increase the pace of innovation. 

18 DR. MARINAC-DABIC:  Yes, fascinating. 

19 So actually, it continues to another question from the audience which has to do, "Is 

there a standard nomenclature well-tuned for patient source data such as symptoms, 

21 problems, complaint, and observations to power data collection and interoperability to 

22 make the data computable at scale?" So, any volunteer to touch upon that?  I know Stan 

23 has spent a lot of career in this space and this is --

24 DR. HUFF:  Yeah. 

DR. MARINAC-DABIC: Maybe you could jump on this. 
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1 DR. HUFF:  So you know, LOINC has incorporated a lot of surveys and scales and self-

2 documented information that incorporated PhenX and others, and so I think there's a pretty 

3 rich set to start with, but my guess is that there are things missing.  So, when people have 

4 new use cases and new opportunities, we want people to submit those to LOINC so that 

LOINC can be complete in the patient-generated health data space.  So yeah, I think there's 

6 really quite a rich, rich starting place but I'm sure there are things missing and we would 

7 encourage people to help us make LOINC more complete. 

8 And then to go back, I just want to emphasize what Joe said about the unique device 

9 identifiers.  If I could remake my slides, I would have put UDI in there as part of that 

provenance information for devices, that's just essential, that, you know, you don't know 

11 what you're doing if you don't know the kind of device and it just makes so much sense, just 

12 even common sense, that if you're going to use products and capabilities and devices, you 

13 need to identify them so that you know which ones are most effective and which ones 

14 might be dangerous. And so, I couldn't agree more with the appropriate inclusion of UDI 

data. 

16 And also, secondly, there's no reason that should be burdensome to clinicians. If 

17 we're smart in how we create the user interfaces, you know, it should in fact make it easier 

18 to use them because you can just barcode them or do other things that will automatically 

19 include the UDI in the patient data and that just becomes a wellspring of new knowledge as 

we collect data and can associate devices with that outcome and the patient satisfaction. 

21 MR. ARBITER:  Danica, you are muted. 

22 DR. MARINAC-DABIC:  I meant to ask Kevin, sorry about that.  Kevin, a question 

23 about some of the data linkages aspects with UDI and patient-generated health data, any 

24 thoughts? 

DR. HAYNES: Yeah, so as I hear that, I think that linking UDI data just like linking 
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1 PGHD data is vital, right, so understanding the provenance, the identifiers, the use cases 

2 when you have relationships with the patients, being able to get those authorizations to 

3 conduct those linkages. Look, safety surveillance and epidemiology are predicated on 

4 having the exposure information and the outcome information in the same place.  So, while 

Joe may know the UDI of a device that he put in somebody and his EHR system may have, 

6 according to Stan, the really nice PGHD data, if those outcomes then occur at some health 

7 system across the street, then we really are reliant on sort of the insurance company cards 

8 to sort of longitudinally track people across places. 

9 So yeah, I think there's a need for integration of patient-generated data that may 

come from apps that are supported by the insurer or apps that are supported or covered by 

11 the insurer, as well as the apps that are supported and covered by the health systems PGH 

12 data and then the UDI information, both, you know, where is the data ultimately going to 

13 live from a provenance perspective for us to address some of the questions that need to be 

14 addressed.  Just look at vaccine safety for a moment.  You got all this exposure. In the IIF --

data in health systems and claims data.  So it's sort of -- we've been grappling with this for a 

16 while.  You can't make these nice machine learning models without -- predicated on 

17 complete data and the only way to get complete data is to do some of the data linkage 

18 activity. 

19 DR. RARDIN:  I would just add about UDI from the surgical implant point of view. 

Obviously, we're all here to make better information for -- that relate to outcomes for our 

21 patients, but there's a whole community around these Coordinated Research Networks 

22 including manufacturers, including those who are making the devices, and if there is a 

23 safety signal for them to be aware of without the UDI, that will be lost for months or years 

24 before they can figure that out.  So, I think there's a lot of value to other members of these 

registry network communities. 
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1 DR. MARINAC-DABIC: Yes, indeed. Truly. 

2 So, one question that we also received from -- it looks like a very engaged audience 

3 that we have today, is what is the role of the new USCDI data elements that each providers 

4 have to implement in FHIR standard? Can this be also implemented for patient-generated 

health data? Any insights in response to this question?  It looks like silence, so basically, 

6 that's one of the topics that we can actually probably explore further in our follow-up in 

7 meetings as part of the larger community. I think the philosophy definitely should be the 

8 same because the data is data and in figuring out how to best standardize approaches and 

9 add the patient-generated data to some of the expected sort of requirements would be 

definitely facilitating the data integration, from my perspective. 

11 So now I'd like maybe to go a little bit toward the users, the users, the decision 

12 makers based on this data. So what would be -- how are you in your respective roles, and 

13 you come from very diverse sectors of our ecosystem, healthcare ecosystem, how are you 

14 using patient-generated health data as a complementary data source in decision making? 

(Cross-talk.) 

16 MS. CORAVOS: The teams that we're often working with are thinking about using 

17 connected sensors in these decentralized and virtual studies, so people are using them as 

18 endpoint data or ways to possibly inform future studies and design some of the protocols. 

19 But the thing that's really interesting for me about a lot of this data is "sleep is sleep" and 

"blood pressure is blood pressure," you don't have AstraZeneca blood pressure and 

21 Novartis blood pressure and other types. So as people are starting to use these different 

22 types of visual tools, they can actually be consistent across, in many ways, both research 

23 and care, and that would be something I think is really powerful for people as they start 

24 thinking about how do I develop these sorts of accelerometers and measurement products 

that they don't just work in one setting but can work across multiple settings.  And 
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1 especially as there's lots of decisions, so a smartwatch doesn't know if you slept and it 

2 doesn't know if you took a step, it takes your gyroscope, accelerometer, height, weight, and 

3 age and it predicts whether or not those things are happening.  We can call these AIs, 

4 algorithms, you know, signal processing types, but it's really important, I think, as people 

start using these to think about how are those data transformed over time and can they be 

6 used in multiple settings and what does that look like. 

7 So yeah, a lot of people are -- and then I think the one thing to also think about is 

8 like just because an endpoint was collected digitally doesn't mean that you picked a good 

9 endpoint, like these things should be treated just like anything else.  We don't have drug 

medicine and lab medicine, we just have medicine, right. So the idea sometimes that we 

11 have digital medicine, these are just methodologies that should be treated, I think, in many 

12 ways with the same type of rigor that we use other sorts of tools in our skill set as we 

13 conduct research and trials and participate in care. 

14 DR. MARINAC-DABIC: Great.  Kevin, do you want to add? 

DR. HAYNES: Yeah, and dovetailing on what Andy was saying, I mean, from a payor 

16 perspective and making coverage decisions, I think that's exactly what Elise was presenting, 

17 you know, usability, generalizability, implementation, all of those things are going to be 

18 germane, especially if we were to roll things out and make providers like Joe have to 

19 implement these types of things on their patients, we're going to really want to make sure 

that there's value add for that collection of data. 

21 Look, from a payor perspective, we pay for lots of things that don't then have 

22 evidence.  Look at all the drugs that have been removed from the market due to lack of 

23 efficacy, right. You know, we pay for propoxyphene, a lot of it for our members, for people 

24 to take it back in the nineties, you know, it wasn't a very good drug. So I think there's also 

going to be that same type of space where there's going to be payment for things, 
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1 collection of data that may not really close the gap and I think, Elise, your presentation 

2 really showed, from that systematic review, some of the – “what are we getting here?” So I 

3 think that the payor community, as well as the provider community, should be very 

4 engaged in understanding what's going to work, not just is it effective but is it going to be 

real-world effective and how's it going to be -- I mean, my wife wears a smartwatch, I don't, 

6 she's more techie than I am and I probably need to because I'm getting less sleep than she, 

7 so I need a device to yell at me to sleep. So yeah, we're going to be in a gap for a while 

8 across who needs and who has and is it important. 

9 DR. BERLINER: So I think it's important to really discuss as a community how we're 

going to get the data. So, I mean, a lot of the issues -- you're looking at so many different 

11 things at once, so there's the PGHD device itself, there's the other components of a multi-

12 component intervention, there's the implementation issues, there's the issues of 

13 interoperability. So. how do we design studies, really practical real-world studies, so that 

14 we can really get at these questions and figure out how to use these devices in a way that's 

really going to improve patient outcomes? 

16 MR. ARBITER: There's one great example of a study that comes to mind which was a 

17 study that Tidepool helped support. It was an observational study of people in the diabetes 

18 community who had built their own solution, it was a solution called Loop, and the 

19 observational study ran for more than 12 months and recruited more than 900 participants 

collecting probably a thousand data points from each participant every day. Tidepool 

21 actually leveraged the data from that observational study to define our future roadmap, so 

22 in terms of how might a company use real-world evidence or patient-generated health data, 

23 we're actually using it to define our roadmap and the manuscript has been published, but 

24 the coordinating center, the Jaeb Center for Health Research in Tampa, Florida did an 

amazing job of getting all of the device data and then pairing it with survey data that was 
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1 taken both at baseline and then quarterly throughout the study, as well as lab samples 

2 which were again sent out to the patient, you know, finger prick A1c sent back to a central 

3 lab, all of that data came together for 900 people over a year's time. So, I think that's just 

4 one great example of a study that did it really, really well. 

DR. MARINAC-DABIC: Yes, yes. Definitely. 

6 So, what is not working? Are there some lessons learned of the things that can be 

7 improved?  There's a lot of excitement about applying some of the novel technologies. 

8 From your experiences, are there areas of concern, things that we need to focus in, in terms 

9 of learning from some of these early growing pains in these applications of the 

technologies, anything that you think it's worthwhile discussing today in terms of the 

11 lessons learned in a non-impactful way? 

12 Um-hum, Charlie. 

13 DR. RARDIN:  Yeah, I think that the border between a quality registry and a research 

14 endeavor, the IRB issues are both local and regional, they are interpreted differently in 

different places and with different projects.  Data use agreements are always, you know, 

16 have to be addressed carefully and thinking not just about the topic at hand, but what the 

17 next question might be.  So, I think there's some -- I think we're all going through those 

18 learning challenges of applying 20th century frameworks to 21st century realities. 

19 DR. DROZDA:  This is Joe. I'm going to kind of look at this from a different 

perspective and actually, maybe it feeds off what Stan was saying about keeping patient-

21 generated data in the same database with all other data, and that is I'm looking at this issue 

22 of communication between the clinician and the patient and patient-generated data being a 

23 tremendous objective and sometimes necessarily subjective communication vehicle to the 

24 clinician to help improve care. So, the question is how do we actually join patient-

generated data and clinical data at the point of care?  Not in a database somewhere where 
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1 everybody's putting it in, but at the point of care so it's actually part of the -- it's actually 

2 available to the clinical team, which includes the patient. And that's where I see -- I'm 

3 seeing the biggest obstacles that we're facing is figuring out how to do that in routine care, 

4 how to use the patient portal for something other than checking on their bills, their lab 

tests, etc., and use it as a communication -- a real clinical communication vehicle with the 

6 clinician and capturing, as we go through it, data in a discrete way so that we can actually 

7 use it to analyze care. I don't know that any -- I don't know, is anybody doing that really 

8 well, in a systematic way around the country? I know we've talked about it and kind of 

9 worked on it and it kind of gets lost in other priorities, but to me that's nirvana. 

I don't want to say that patients don't have control over their data, they certainly do, 

11 they can move their data from one provider to another or not have it go back to that 

12 provider at all. We have to set up those systems to take it beyond the registry, to take it 

13 beyond research, to take it beyond patients just talking among themselves to try to get this 

14 dynamic, real integrated clinical team working much better than it has in the past. So that's 

the biggest obstacle that I see. 

16 DR. MARINAC-DABIC:  So a couple examples that we may hear in the next session 

17 about some of the mobile app features that were developed as part of the high-

18 performance integrated virtual environment, called HIVE, and its integration in 

19 urogynecology space and also in prostate ablation space and other areas, and in fact, with 

these mobile apps questionnaires for providers and for the patients who were, sort of, 

21 implementing in order for us to hear, to get feedback about the usability and friendliness of 

22 the approach and maybe, I won't steal the show from Vahan Simonyan, who's going to 

23 speak next in the next session, but that would be one area.  Again, it's not systematic but it 

24 had been done in some of the slides. I just felt that one example that I would like also to 

say as part of the TMJ or TMD, temporomandibular disease or joint, CRN, in response to 
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1 what Stan mentioned earlier about how one can -- the data should not actually separately 

2 be collected and being in the separate pools of data. In this particular case, patients have 

3 felt very strongly that they would like to have that workstream separate and then to make a 

4 decision what data can be seen by the clinician. So again, this is just an example of how in 

order actually to make sure that we actually get in there what patients want, sometimes 

6 you have to make those decisions that keep them separate until they converge at some 

7 point in some data hub. 

8 Okay, so that's a little bit of a digression. We still have time to discuss, so we talked 

9 about lessons learned.  Let's now talk about the diversity of patients and how to make sure 

that diverse patient input is, in fact, incorporated whether we're talking about real-world 

11 evidence, generational research part.  Any thoughts about how these digital technologies 

12 can help us achieve that goal, maybe for Andy and Brandon, maybe that would be the good 

13 question. In terms of data, the diversity patients. 

14 MS. CORAVOS: Andy, you want to go first? I see a hand. 

MR. ARBITER:  I'm just noticing that that hand has been up for 20 minutes, but I'm 

16 happy to go first anyway. 

17 MS. CORAVOS:  All right. 

18 MR. ARBITER:  My apologies. I think this actually comes back to virtual studies. I 

19 think that virtual studies give us unprecedented access to people who aren't living within 30 

miles of a Stanford or a UC Denver or one of the major hubs of clinical research. So first it's 

21 just a plug for doing more of those virtual studies, and I think the second is just being 

22 mindful of fighting the default of exclusion. It is really easy to just say we've got a recruiting 

23 target, we're going to hit this as quickly as we can, but also know that we really do want to 

24 get a wide diversity of people in the study, so being mindful of that can help you think and 

brainstorm how to get a different kind of population in the study. 
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1 MS. CORAVOS:  Wearables are -- and some of these sensors at home are really 

2 powerful, so (1) is definitely agree with what Brandon just said, which is getting -- creating 

3 more access for folks that are farther away. So the number one reason why people don't 

4 participate in clinical trials is that they don't want to get the placebo which this doesn't fix. 

The second is that travel is really difficult.  So imagine that you have a study with 10 visits, if 

6 you can even convert some of those to be at home, that is a really meaningful difference for 

7 the patient experience and, you know, because anybody who's participating either in 

8 research or in developing these like real normal people, right, like we don't -- just because 

9 you might like -- you know, be somebody who could participate in a trial doesn't necessarily 

mean that you don't have to do stuff with your kids or like want to work out or do whatever 

11 other things that you're doing, so I think a lot of these tools can really change that 

12 experience for you. 

13 The other things I would think about is everything kind of cuts both ways, so there 

14 have been a couple instances with certain types of wearables, particularly ones that have 

the green light that you might see, like some of the optical sensors where different skin 

16 tones register differently on them.  And so, when people think about discrimination, it's not 

17 always intentional, it's just that maybe some algorithms were developed on certain groups, 

18 but not necessarily developed on others. 

19 And so there's a class of pulse oximeters that have been shown to work better on 

lighter color skin than on darker color skin and so if you're going to be running big pieces of 

21 research and the algorithms are better tuned on certain populations, that can have very 

22 meaningful impacts even if it's not intentional, so I think making sure that people are 

23 thinking about what populations were things trained on. And the other thing that I might 

24 controversially put out is algorithms are biased by design.  The whole goal of an algorithm is 

to determine one group that's different from another group, and so you're trying to pick up 
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1 certain types of patterns. And so the question is, are these patterns that you're 

2 intentionally picking up, do you understand what they mean and how do you want to 

3 handle if there are differences in populations and then making sure that you're aware of 

4 them and that it's not unintentionally affecting one group in a negative way than what you 

would want. 

6 DR. MARINAC-DABIC:  Now, moving on to the question that has to do with what 

7 would be the proper home for this patient-generated data as we envision for them to be 

8 stored in the EHR, because there was a comment about that we've run into challenges 

9 finding the clear home in the EHR for these data, flow sheets may be available for some 

metrics, but custom notes or custom flow sheets seem required for other self-reported 

11 data. So again, any thoughts about where will they end up as part. 

12 DR. HUFF: Yeah. So I probably should have prefaced my presentation with what I 

13 hope happens or what I wish would happen instead of what's going on today. I think most 

14 EHR vendors today are thinking of the data as something different, something that doesn't 

integrate, and so they put it in a special area and then through the challenge that the 

16 question implies is “okay, it's going in a different database, I got to make different codes for 

17 it, I need to make all kinds of different arrangements, I've got to figure out workflows that 

18 move the patient data from where it's at to being part of the EHR, etc.” 

19 And so I guess what I could say is that the challenge is to visit with the EHR folks and 

I can -- you know, I'll talk to the ones that I know and ask them to think in a different way 

21 about the data that's being shared because it just makes everything a lot harder if it's 

22 stored in some other place and right now it's stored in some other place in most EHRs and it 

23 has a different workflow and a different life cycle and I think yeah, we want to work to try 

24 and change that, hope that we can make it different in the future so it's easier to use, it can 

be used for any purpose and -- but it can be selectively filtered out if it's -- if the use case 
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1 requires it. So that would be my response.  Yeah, it's actually kind of hard right now 

2 because of the policies of many of the EHR vendors. 

3 DR. MARINAC-DABIC:  We all agree that data, that this data would be very helpful 

4 and they should be integrated.  What are you looking for in -- as far as the quality in this 

type of data, what would be sort of -- what characteristics you would like to see in patient-

6 generated data in order to fulfill that important gap in overall evidence generation and 

7 synthesis. 

8 MS. CORAVOS: I would say that's a super hard question to answer because there's 

9 so many types of data of how we would do that, but one thing I would definitely say is for 

people who say “is this product validated?”, you should definitely say in what population 

11 and via what type of validation. So like, for example, I think there's a lot of people who are 

12 like “okay, ePROs are on an iPad, that's a technology, we should use ePRO validation type 

13 for sensor validation”, which makes no sense at all.  Like the way that you would want to 

14 validate a sensor would be very different from how you might validate a survey instrument. 

And so I think any time thinking about quality has to be for what, like you'd never say 

16 “what's the best drug?” or “what's the best food?”, right. Like “what's the best patient-

17 generated health care, you know, PGHD” -- I always try to say person-generated so it's 

18 interesting being here, but there's -- I think you really have to make sure that it's in what 

19 population using what type of technology. 

DR. MARINAC-DABIC:  Any other thoughts with regard to that? 

21 DR. RARDIN: I think quality depends on what you mean, and for some people 

22 looking at quality of data means that all your fields are filled out and on the other side of 

23 the spectrum is “did you ask the right questions?” and “are you analyzing it correctly?” So, I 

24 think there's an entire spectrum of answering that question and that gets a little bit to what 

Andy was saying, as well. 
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1 DR. MARINAC-DABIC:  Now, we can have another panel just on that, right? So what 

2 about this question, let me see. Especially for the clinicians on the panel, how did you 

3 encourage -- how have you and how did you encourage patients to actually participate and 

4 provide patient-generated health data? Charley started talking about this a bit, but maybe 

we can expand on that. 

6 DR. HAYNES:  I go a little bit, I'm interested in others, as well, but I thought some of 

7 the earlier speakers today really framed it very nicely in terms of what do patients get out 

8 of giving us the information and I heard the framework of financial, fairly limited perhaps in 

9 a registry kind of environment, social or societal, and informational. So, I think again this 

concept of entering not just a one-way transaction of giving us information. 

11 You know, on the front end of a disease treatment thing, I think it's actually a little 

12 bit easier to engage the patient's altruism. When you think about a patient who just got 

13 diagnosed with cancer and they are, within their own collapsing world they're also aware 

14 that there will be somebody next in line at that very difficult moment and maybe they can 

contribute to that next person's benefit. But if you're three and four and five years out 

16 from a procedure and you're no longer thinking about the condition that you were treated 

17 for, it's kind of harder to engage that altruism. So they need to get something out of it, 

18 they need to get something out of the interaction, and some of that is app-based and we 

19 talked about gamification and other kind of literal awards for providing a piece of 

information and the champion users and this sort of thing. But what AUGS does is to 

21 automatically include patients who are in the registry for stress and confidence treatments 

22 within our patient community, Voices for Pelvic Floor Disorder, Voices for PFD, so they 

23 become a member of a community as well as just a source of information. I think this was 

24 touched on and we don't do this perfectly yet, but we're committed to, and that is to 

providing them some deliverables about what their information is being used at, what's the 
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1 answer, what did your study find.  It's not that simple, of course, but at least engaging them 

2 in that process. So, that's sort of what they get out of it. 

3 DR. MARINAC-DABIC:  Kevin, you may have a last word. We have a couple more 

4 minutes, but what insurance companies can do in this space. 

DR. HAYNES:  I mean, with high-quality digital devices and those types of things, 

6 right, if the insurance company can obviously incentivize many with member benefits and 

7 those types of things to participate in this and you get a couple extra bucks in your health 

8 savings account or a co-pay waiver or something like that. But again, I think it's going to be 

9 really -- take a lot of engagement with the health plan, with the payor, to really show the 

value of what that's going to do to reduce either downstream costs or hospitalizations or 

11 member satisfaction, those types of things.  So, a lot of engaged opportunity across the 

12 field.  Payors, providers, patients, researchers. 

13 DR. MARINAC-DABIC: Thank you.  Thank you so much for wonderful concluding 

14 remarks. I would like to thank our speakers and the panelists for this wonderful engaging 

discussion and also to thank all the members of our audience for sending these really, really 

16 thoughtful questions which help guide our discussion even more so. So, thank you so much, 

17 if you were there in person, I would give you a huge round of applause. In the meantime, 

18 talk soon and we'll be in touch after the conference.  Thank you. 

19 (Off the record at 2:24 p.m.) 

(On the record at 2:35 p.m.) 

21 DR. TARVER: Good afternoon and welcome back to our afternoon session, the Art 

22 and Science of Building Trust Among Stakeholders and Building Bridges Between Data 

23 Sources. We have a number of stimulating talks and truly first-in-class panelists. I want to 

24 first introduce our three speakers. 

The first one is Dr. Daniel Mullins, who is a Professor and Chair of the 
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1 Pharmaceutical Health Services Research Department and the Executive Director of the 

2 PATIENTS Program at the University of Maryland School of Pharmacy. 

3 Our second speaker today will be Dr. Vahan Simonyan, who is a Professor of 

4 Biostatistics and Bioinformatics at George Washington University and serves as the Senior 

Director of Bioinformatics at CRISPR Therapeutics and as the Chief Scientist of the WHISE 

6 Consortium. 

7 Our last speaker of the session is Dr. Claudia Grossmann. She's the Senior Program 

8 Officer with the Research Infrastructure team at the Patient-Centered Outcomes Research 

9 Institute. 

So, let's start first with Dr. Mullins.  Please take it away. 

11 DR. MULLINS: Thanks very much and thanks for the invitation today. You're going to 

12 go ahead and bring out the slides. I appreciate the opportunity to talk today about some of 

13 the lessons that we've learned from the last decade or so, doing community-engaged 

14 research here in Baltimore at the University of Maryland. And I want to take you to the 

Lesson 1 slide. 

16 So the first thing that I wanted to comment on is we're all thinking, in this COVID-19 

17 pandemic era, about some of the new lessons and the first thing is it's very clear that trying 

18 to build trust during a crisis is not a good idea, and I wanted to reflect on some of the things 

19 that we've learned very recently and then I'll go back over some of the lessons over the last 

decade or more. 

21 During the current pandemic there has been this desire for people to gain data from 

22 patients and from community members, and this idea of “why do you need my data and 

23 what are you going to do?” and “might it be the case that my data is going to be used 

24 against me?” is a real concern in many cities across the country, but especially here in 

Baltimore where there's a history of redlining that has to do with gathering data and people 
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1 thinking that that data is used not to benefit them but to harm them, raises new suspicions. 

2 I also think that there's a lot of questions about “what happens when you're trying to get 

3 information?” and “I want to know whether the data is going to then provide me with a 

4 truthful analysis of what's important to me, as an individual.” And then finally, “if you're 

asking me to give data, I feel as though I need time to process that and to make an informed 

6 decision.” And so, this idea of voluntarily agreeing to have my data used, even if it's for a 

7 good purpose, is something that's challenging.  And so the corollary to this is that it's 

8 actually not the best idea to try to force people very quickly to jump on board with 

9 something and that if we're really trying to build trust, we need to recognize that 

sometimes building trust takes time.  Next slide, please. 

11 Thinking back over the last decade, one of the things that I've come to understand in 

12 talking with patients and community members is that we oftentimes talk about how we can 

13 get patients to trust us, and this reminds me of a past time in the context of clinical care 

14 when we used to ask how could we get patients to be compliant as if we, clinical providers, 

knew what the right thing was and we were trying to convince patients that they needed to 

16 change and they needed to do what we thought was the right thing. 

17 And so here we're seeing this again in the context of gathering data where once 

18 again we're acting as if the individual patient or community members need to change and 

19 that they need to trust us, and I think that the question, you know, “how do we get patients 

to trust us?” is the wrong question. The real question that we should be asking is “how can 

21 we be more trustworthy?”, how can we, as those who are gathering data, those that are 

22 doing research with that data, how can we be more trustworthy because if we can solve 

23 that question and if we can then implement a trustworthy path, that's when we're going to 

24 have individuals trusting us, that's when we're going to be able to obtain more data, and 

when we obtain more data, people believe that that data is being used for their benefit 
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1 rather than for their harm. 

2 On the next slide, I wanted to introduce this paper and I really want to give a special 

3 shout out to one of my co-authors in particular.  The third author on this is Gail Graham. 

4 Gail is one of the patients whom we've been working with now for about 7 or 8 years and as 

with much of our research, a lot of this is inspired by what we hear from patients. And not 

6 only have we heard from her in the past, but she was willing to help us write this paper on 

7 the difference between trust and trustworthiness and what that would mean in the context 

8 of a partnership between a community and, in this particular case, an academic institution.  

9 But I believe that the lessons would apply equally well to a community-private sector 

partnership or a community-government agency partnership. 

11 And I love this quote, and we're glad that the Journal of Comparative Effectiveness 

12 Research actually allowed us to put her quote at the beginning of the article, which is, "The 

13 formation of a community-academic partnership may suggest that community partners 

14 trust researchers, but that does not mean that researchers are viewed as trustworthy." And 

I think this is something for us to keep in mind. The fact that people appear to trust us 

16 enough, that they're willing to allow us to obtain their data or use their data doesn't 

17 necessarily mean that they view us as being trustworthy, and so it's important for us then 

18 to go on and think about what that might mean.  So if you click down, I think, first to circle 

19 that and give a shout-out for that quote. And then second, to go on to "so then what is the 

difference, at least in my opinion, between trust and trustworthiness?"  Next slide. 

21 We did a review of the literature and it appears that the literature suggests that 

22 trustworthiness is actually an antecedent to trust and that we first must be trustworthy and 

23 then we can expect to obtain trust or to build trust. And I think when we remember that, it 

24 helps to realize that if we're trying to rush into a data collection process, or trying to get 

people quickly to decide to give us data, we better had built up a trustworthy platform and 
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1 a trustworthy partnership if we're going to be doing that. 

2 And from the literature we see that there is a variety of components to 

3 trustworthiness and you can see them on this list here, going from kind of thinking about 

4 aspects of ability and benevolence, are we truly doing something that is good for patients? 

And then going down to some of the much more contemporary topics of things like thinking 

6 about justice and health justice, and then also thinking about value congruence. If you're 

7 asking me to give you my data, do we share similar values? 

8 And in our article we present this picture on the next slide which talks about these 

9 aspects of a perceived trustworthy partnership and what's involved in there. And you 

notice that the top part has these five components that really are about what has to happen 

11 on those who are seeking to obtain information or obtain data. We need to be respectful, 

12 we need to be ethical, we need to be accountable, we need to be caring, and we need to be 

13 competent, right? And all of these are things that are required of those gathering data. 

14 And then there are these three on the bottom of this diagram and these are really 

about this idea of what it really means to be in partnership and to realize that we're 

16 learning from each other, that this is not uni-dimensional where we know something and 

17 we're going to use the data that we've obtained to teach patients something, but that we 

18 have something to learn from patients and not just about how to gather data but what we 

19 do with that data and how we translate that data.  But it's about being committed and it's 

about sharing resources and that sharing resources we're going to come back to several 

21 times. 

22 On the next slide I want to talk about the fact that part of being trustworthy is to 

23 recognize that there needs to be mutual benefits, right?  We all understand that if I obtain 

24 your data, I have a benefit out of that, I use that data for my research or if I'm a company, I 

use that data to develop a product that hopefully one day will be approved by the Food and 
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1 Drug Administration. But what do the participants who are giving their data gain from this? 

2 We really need to think about developing a mutual benefit. So, this takes us to two more 

3 lessons that I've learned. 

4 Lesson #3 is that we can't just be takers. The next slide. And pardon my colloquial 

expression here, but don't just be a taker. And this is something that we've heard earlier in 

6 the day, that there needs to be some benefit back, but what does it really mean to not just 

7 be a taker? What is it, in fact, that we're giving back? And are we giving back what people 

8 want?  So we heard some nice examples of giving people back their data in a visual format 

9 so they can see what's happening in terms of their health parameters, and that's one way to 

give back and for many patients, that's meaningful. But there are other ways that we could 

11 give back, and one of the things that we oftentimes don't do is ask patients and community 

12 partners is “what do you want us to give back?”, so we need to start asking that question. 

13 The next slide is Lesson 4, which is recognizing that patients may trust us, but they're 

14 going to verify, they're going to go to people whom they trust and ask if they can trust us, 

those of us who are gathering the data. 

16 And then finally, next slide is the fifth lesson, which is that we have to remain 

17 interested in actually benefitting people. So next slide. 

18 We need to be authentically interested in the wellness of patients, this can't just be 

19 about gathering data to answer a question, but it's got to get back to the fundamental 

principles of wellness, both in individuals as well as in communities. 

21 And so we do this -- next slide -- by thinking about pre-engagement, and 

22 pre-engagement is learning what a community wants and really learning what does the 

23 community want out of this partnership in which we're gathering data from them and 

24 sharing. 

Next slide is an introduction to our program. So, our PATIENTS program is the 
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1 PATient-centered Involvement in Evaluating effectiveneNess of TreatmentS program.  Next 

2 slide. 

3 Our vision is that patients and stakeholders are heard and we always start with that, 

4 really listening first before we do anything, before we gather data, make sure that we're 

hearing what people think about why we're gathering data and how we should gather data 

6 and what we need to do.  And eventually, individuals are empowered to help us co-develop 

7 whatever it is that we're doing. In my case, it's research. In other cases, it may be 

8 generating new devices, new drugs, new technologies. And we do view our self as a bridge. 

9 The next slide. 

And we are this bridge that tries to bring in the voices and the data of patients and 

11 bring that into a research context and we do this in an evidence-based approach by using 

12 our 10-step framework we published in JAMA about 7 or 8 years ago.  Next slide. 

13 We also learned from our patients that 10 is lot to remember, so they helped us to 

14 realize that these 10 steps really are about planning research, doing it, and delivering 

solutions and that we should systematically think about engaging them as we're doing the 

16 planning, as we are actually gathering and doing data analysis, and how we translate that. 

17 And if we want to build trust, we need to continue to engage them in every aspect. 

18 And so I close with a quote from one of my favorite books that I think many of you 

19 have read, "Good to Great" by Jim Collins, and there's this one quote in there where you 

just think about it for a minute, "Why do most overhyped change programs," -- like building 

21 trust -- "ultimately fail?" The "building trust" are my words, not Jim's words, but "Why do 

22 most overhyped change programs ultimately fail? It's because they lack accountability, they 

23 fail to achieve credibility, and they have no authenticity."  And so the goal, if we want to 

24 build trust, is to really be authentic, to make sure that we do think about mutual benefits 

and shared learning. 
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1 And those are my comments.  I'll now turn it over to our second speaker, Vahan. 

2 DR. SIMONYAN: Hello, everybody. Thank you for inviting me. So today, we are 

3 talking about the patient-generated healthcare data, but it is important to remember that 

4 it's not the data so much that is of value, it's the knowledge that we can extract from data 

and turn into action.  But in order to be able to extract the knowledge, we need to 

6 acknowledge and we need to trust, what our first speaker was talking about, we need the 

7 motivation and the trust of the patients to deliver the data, we need the technology tricks 

8 of the knowledge and obviously, we also need the policy which puts it into a sustainable 

9 framework.  And the policy which protects the patients and the technology which is not 

aware of the needs is not the right technology and the policy which is not aware of 

11 technology is not the right policy.  So today I'll be speaking about the technological aspects 

12 of actually how this data can be accumulated, what is important to pay attention to when 

13 we're doing accumulation, aggregation, and analysis of this data.  Can you please move to 

14 the next slide? 

I'll be talking about a particular solution that we are using in the context of 

16 MDEpiNet, this solution is called HIVE, but really the lessons learned and whatever I will be 

17 speaking and trying to communicate here, it doesn't need to be only about this technology. 

18 Any ecosystem, any data ecosystem and technology that is being used has to consider these 

19 valuable lessons that we learned, and we break our legs by making all of the mistakes and 

fixing them. 

21 So, number one, patient data is not the only data that we will be dealing with in 

22 order to extend the complete and comprehensive knowledge, actionable knowledge.  It's 

23 the patient data together with the doctor data with relation to the same patient.  It's the 

24 imaging data, it's all kinds of different data types that are collected in these data collection 

warehouses.  It's even being in a precision medicine era where you have to also consider 
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1 the genetic data and follow the data accessible in different molecular diagnostic devices. So 

2 our technology, in our case, allows us to accumulate all of these different data types and 

3 variety of the sources, link them together by collecting through mobile applications from 

4 doctors and patients, but directly standardizing loading data from warehouses of different 

types of data and then once it is done, we put this into a HIVE honeycomb database which is 

6 actually rather not a database, but a data lake of secured notes distributed along the 

7 different process. 

8 And then once the data reaches its place, then we launch different kinds of analytical 

9 approaches, analytical pipelines, in order to extract that knowledge from the data and then 

the outcome is not just the tables of the results, outcomes should be some form which can 

11 be rewarding for the scientist who can analyze the data and interpret the data because 

12 sometimes outputs are too big, you cannot just look into a table and make an assumption 

13 and scientific outcome cannot be derived. You have to have dashboards, scientific 

14 visualization pipelines, in order to examine the data, interact with the data. 

So the real true digital technology ecosystem should provide multiple solutions in 

16 one package, that's how do you get the data from all of these diverse heterogeneous legacy 

17 data sources, how do you standardize, how do you harmonize the processes, how do we 

18 secure the data, how do we compute on the data, and how do you visualize the data in a 

19 way that scientists and patients and the clinicians can understand? Can you go, please, 

forward for the next slide? 

21 And then today we have a lot of new technologies available to us to deal with 

22 different types of data. In our example, for an MDEpiNet HIVE platform, we are able to get 

23 the MR data from a variety of sources, we are able to get patient data, clinical data, CMS 

24 type data, and all from different image repositories, so video streaming. And then after all 

these processes which are on the left part, cleaning, quality control standardization, we are 
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1 also using one of the new technologies which is called blockchain technology because of its 

2 innate ability to provide connectivity between different data supply chains, and the patient 

3 ownership and the patient control of the data can greatly benefit from using this blockchain 

4 technology.  So in our technological solution, we are linking HIVE, which is High-

performance Integrated Virtual Environment, is high-performance data analytical ecosystem 

6 together with the blockchain which provides us that provenance and security backboard in 

7 order to trace every single byte and bit from the ownership perspective, from permission 

8 perspective, and from whatever can be done with what type of data. A patient may allow 

9 you to download the data or a patient may allow you to run a particular algorithm to extract 

a particular type of outcome from your data without actually seeing or sharing the whole 

11 data. So can you move to the next slide, please? 

12 What is important when you choose a technology platform? Yes, for doing the 

13 patient and clinical data ecosystems.  Number one, it's the set of capabilities, does it allow 

14 you to achieve whatever you really want to achieve? 

The second one is scalability because today whenever we are starting a new registry 

16 or new data ecosystem, you work with small data, but if you are successful, it scales. You 

17 deal with much bigger sets of data and in a precision medicine case we are talking terabytes 

18 to petabytes of the data, but you will also scale horizontally because once your technology 

19 is successful, providing backbone functionality for a variety of use cases, then your 

technology platform will be expanded to different type of these, different type of analytics. 

21 So, when you are choosing the platform for data ecosystems for patient-generated data, it 

22 is important to consider scalability questions. 

23 Sustainability is important.  Way too many projects start from grants, they do 

24 something useful, something successful, but then funding is gone, your project is gone, and 

the results are almost completely lost. Sustainability is important, that's why for MDEpiNet 
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1 we have chosen the HIVE platform because it's a government/commercial/academically 

2 supported platform, but obviously there are other very nice platforms, also, which satisfy 

3 those categories, as well. 

4 Robustness is important because a lot of time, data platform which is used under 

different scenarios and the (?) that is robust, that is important. 

6 And the compliance, security and privacy according to all of the toughest regulatory 

7 requirements.  We are dealing with patients' data and any leakage of data may have very 

8 dramatic adverse results for the patients and for the doctors, as well. 

9 And obviously interoperability, I would say least but, not the last but not the least 

important one is interoperability. Data has a value that is cumulative. If the data is 

11 interoperable and the data is standardized, we can constantly rely on the data and 

12 continuously learn in the context of larger accumulating datasets. Can we go forward, 

13 please? 

14 But in the context of the patient-generated health data, I'm going to just concentrate 

on this picture right now.  Yes, it is the patient and the doctor's accumulating datasets, this 

16 is what we do for mobile applications, for example, and then on the back end, we allow our 

17 analytical tools for academic partners or MDEpiNet researchers to compute from the data. 

18 Can you move forward?  Next slide. 

19 Okay.  So, another consideration is where the data is coming from. We know privacy 

is a very big issue, yes. So sometimes the data is in hospital ecosystems, clinical 

21 ecosystems, and you talk to the CIOs of the hospital ecosystem, there is a very big mistrust. 

22 What if the data gets out?  But sometimes it's okay if you are working with many smaller 

23 clinical systems to get the data into aggregated cloud ecosystem.  So, a platform like HIVE is 

24 intentionally design to work for different types of scenarios. It can work for cloud 

automation environment in a cloud like Azure, Amazon, Google, it can work in local server 
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1 clusters.  We can go and work this particular clinical system's high-performance computing 

2 ecosystem and deploy an ecosystem there. We can actually work in a HIVE in a box 

3 environment, we will roll an appliance with all of the data collection functionality and all of 

4 the data analysis functionality.  It looks like a small server, it's a data appliance just like a 

device, you roll it, you connect to the next work and it's available there.  This way we give 

6 the level of comfort for the security and IT and cybersecurity professionals that data stays in 

7 the ecosystem.  At the same time, we provide the entire central functionality for this big 

8 data platform. We can actually work from out of the personal notebook in a much more (?) 

9 but that is also important consideration because the very software solution that you have in 

one environment doesn't translate necessarily to all types of use-case scenarios.  Can you 

11 move forward, please? 

12 So, I talked about the blockchain integration. So when you're collecting the data by 

13 the patients and by the clinicians, so after the mobile application invites the patient, does 

14 the registration process, this is the number one in this schema, the HIVE ecosystem 

performs the registration process in a blockchain.  So the blockchain remembers that this 

16 patient at this point has registered in an ecosystem and when a patient comes to the HIVE 

17 application, mobile application, start entering the field, every data value generated in HIVE 

18 leaves a provenance trace in a blockchain, blockchain doesn't get the data itself, it gets the 

19 fact of this patient has added this value in this data ecosystem. So, an entire trace of 

editing the values, altering the variables, etc., is maintained in a blockchain. 

21 So, when a patient agrees, on the left side of the schema, agrees for a particular 

22 doctor to see the data or a particular MDEpiNet researcher to see the data, then that fact is 

23 also registered in a blockchain. So entire process is audited and maintained, the 

24 provenance is maintained by third party which is the blockchain, so when the researcher or 

doctor tries to access the data, we verify it by smart contract technology that blockchain 
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1 provides and only after that we do the ,give the permission to the user to use the data. Can 

2 you move forward, please? 

3 And when we keep the data, we don't keep the entire data in one computer, in one 

4 computer ecosystem.  The way when data arrives on the left here through the cylinders, 

one data ecosystem is being striped into little pieces and shipped all over the different data 

6 lake environments that we are controlling in our technology. So, in a very unlikely and 

7 never happened before event, that if one of the ecosystems get hijacked by a cyber-attack, 

8 they cannot recover a single patient’s data, they cannot recover a single variable across the 

9 different patients' data.  So when we are talking about the data storage, it is important to 

remember the highest security requirements and the technology being invented and this 

11 has been authorized to be used in a regulatory environment, this technology, it's making 

12 sure that even from insider attacks there is no way that the data can be ever compromised. 

13 Go forward, please. 

14 And this is just a snapshot of how the ecosystem looks like in a mobile application.  It 

is important to remember that user interfaces are important.  You can have the coolest 

16 technology in the world, but if it's complicated, nobody's going to use it. If your 

17 questionnaire takes too much time, nobody's going to use it. If the colors are not right, 

18 contrasts are not right, there are no beautiful pictures to click around, nobody's going to 

19 use it. 

So it is important to remember we work with clinicians and the patients who are 

21 doing this data entry in an environment which is not actually very convenient, they're doing 

22 it on their mobile phones.  Sometimes the light is too much, sometimes there's too much 

23 noise and too much distraction, so we pay a lot of attention in making sure these things are 

24 really very useful. Go forward, please, I'm almost done. 

And questionnaires that we are usually working with patient data are usually 
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1 coordinated. When a patient enters the data, let's say demographics or preoperative 

2 survey, then a doctor is invited to do their part on the right part of the column here. So the 

3 patient, in 5 weeks after surgery, will be invited by the HIVE ecosystem to do postoperative 

4 follow-up, operative follow-up survey, and once the patient does it, doctor will be invited, 

notified by the system automatically to come and do their part.  So, when we are talking 

6 about the data, it's not just one data snapshot, it's a longitudinal collection of the patient 

7 data, engaged, trusting, patient data who is also motivated to work with us. Go forward. 

8 Just skip this slide, please. I think I'm out of time almost.  Next slide. 

9 So only when we have a good technology platform, only when we are allowing the 

data in the platform and, in our case, patient-owned datasets, to be extracted with the 

11 permission, enriched and put back the value, we can create this large-scale data ecosystem 

12 which continues accumulating value.  So that value of the data, what we can put, local data 

13 can be extracted, cleaned, and put back.  Data confirmation can be done, repackaging, 

14 cohorts can be formed and put back, that's also data.  Data analytic services can be 

organized when we accumulate the data, extract the data with patient's permission and 

16 doctor's permission, and we run analysis and put the data back and put the ownership 

17 wherever it's supposed to be. So, it's important to remember what patient ownership can 

18 enable is that accumulating value of the data.  Go forward, please. I think this was my last 

19 slide.  Yeah. 

Thank you, thank you.  And our next speaker will continue talking about patient-

21 generated health data in PCORnet. 

22 DR. GROSSMANN: Thank you, Vahan. I just realized that I'm in the somewhat 

23 unenviable position of being the last speaker in a very engaging, but long virtual meeting, so 

24 I'm going to keep this short and sweet.  You can go to the next slide. 

So, my name is Claudia Grossmann and I'm from the Patient-Centered Outcomes 
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1 Research Institute. For those of you who might be familiar with PCORI, we were established 

2 in 2010 as part of the Affordable Care Act and very excited to have been reauthorized 

3 recently through 2029.  We have a pretty unique mandate to fund the kind of research that 

4 helps people and all kinds of healthcare stakeholders make more informed and better 

healthcare decisions. So, we do that by funding research that is guided by patients, 

6 caregivers, and the broader healthcare community. We fund patient-centered outcomes 

7 research, which is a particular form of clinical effectiveness research that considers 

8 patients' needs, preferences, and specifies and is responsive to the outcomes that are most 

9 important to them. It investigates what works for whom and under what circumstances 

and, again, is really laser-focused on informing, better informing healthcare decisions. And 

11 we do this by involving patients and relevant stakeholders in every part of the research 

12 process.  Next slide, please. 

13 So, since 2013 PCORI has funded PCORnet, which is the National Patient-Centered 

14 Research Network.  PCORnet leverages alternate health record data as well as other data 

resources to do patient-centered outcomes research in a way that is more efficient and cost 

16 effective.  But, PCORnet is much more than its data. Just as important as the data is the 

17 community of patients, clinicians, investigators that it brings together and this is all possible 

18 because it's built on a bedrock of trust between the people and the institutions that 

19 participate. 

So while all three, the pipes, the people, and the trust, are equally if not -- are 

21 important, we tend to spend a lot of time talking about the data but frankly, the trust, 

22 particularly, I would say is likely even more important and certainly harder, a harder nut to 

23 crack.  Next slide. 

24 So PCORnet is a large data network, it is at a national scale which allows it to 

conduct large impactful studies, but that's really only possible through the high levels of 
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